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1 Hesn 1 3a0a4u M3YyYeHHUs TUCHUILIMHBI (MOYJIs1)
1.1 Ilessb 0OCBOCHUSI AUCHUNIMHBI
- O3HAaKOMMUTH CTYACHTOB C Ha4daJlbHbIMH HaBbIKaMH MaTeMaTH4€CKOI O
MOJCIIMPOBAHUSA,
- IIOKa3aTb BO3HUKAOIMMUC MNPUHOUINHUAIBHBIC TPYAHOCTU IIpU TMEPEXoAC OT
PCAIBHOIO 00BEKTA K €r0 MaTEMaTUYECKOM nacajin3anmnu,
- IMOKAa3aTh paSHUILY MCKAY «XOPOIINMU» U «IIJIOXUMH» MOACIISAMU.

1.2 3agaun AMCHMIINHDBI

— (hopMUpOBaHKE Y CTyJIEHTA MPEICTABICHUS O TUPPEPEeHIINATHHBIX YPAaBHCHUSX,
KaK MaTeMaTHYCCKUX MOJCIISX SIBJICHUN U MPOIICCCOB PA3TMYHON MIPUPOJIBI;

- BBIpabOTKA HaBBLIKOB HCIIOJIb30BaHHS KJIACCUYECKHX METO/IOB
«IuddepeHnmnanbHbIX ypaBHEHUI,

— OCBOCHHE CTYJICHTAMH CHHTE3a  KJIACCHUYECKHX METO/IOB TEOpUHU
i depeHInaTbHBIX YPAaBHCHH C COBPEMEHHBIMHU HJICIMU KAa4YeCTBEHHBIX, YHCJICHHBIX U
ACHUMITOTHYECKUX METOOB.

1.3 MecTo qucuuninHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Huctunnuna «/{uddepennmnansupie ypaBHeHUs» OTHOCUTCS K «OOs3aTenbHaAs 9acThby
broka 1 «/lucuuminae (Moyn)» y4e0HOTO TIIaHa.

JlaHHas IUCHUWIIIMHA TECHO CBs3aHA C JUCHHIUIMHAMU 0Oa30Boi dvactu brioka 1:
MaTeMaTHYeCKU aHamu3, aiaredpa W aHAIWTHYECKas TEOMETpHs, TUCKpPETHAas MaTeMaTHhKa,
METO/Ibl ONITUMU3AIUH, YACICHHBIE METO/Ibl, KOMIUIEKCHBIN aHaIn3, MaTeMaThndeckuii ananus II,
YpaBHEHUS] MATEMATHIECKON (PU3HKH.

1.4 IlepeyeHb IUIAHMPYEeMbIX Pe3yJbTATOB O0y4YeHHMsl MO JUCHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMM OCBOEHHUSI 00pa30BaTe/bLHOMH MPOrpaMmMbl

N3yuenne pnaHHOM ydeOHOW JUCHMIUIMHBI HAmpaBiIeHO Ha (OPMUpPOBAHUE Y
oOyyarouuxcs ciaeayonnX KOMIeTeHIIHH:

OIIK-1 CnocobeH npuMeHsITh (PyHJAaMeHTA/IbHbIE 3HAHUS, MOJy4YeHHbIe B 00JaCTH
MaTeMaTH4YeCKUX U (WJIHM) eCcTeCTBEHHBIX HayK, H HCHO0JIb30BAaTh HX B
npodeccHoHAIbLHOM 1eATeJIbHOCTH

3narthb HOIIK-1.1 (06.016 A/30.6 31.3) CiocoOeH mpuMeHITh PyHIaMeHTaIbHbIC 3HAHMUSI,
MOJIy4eHHbIE B O0JIACTU MaTeMaTH4eCKUX M (MJIM) ECTECTBEHHBIX HayK, H
WCIOJIb30BaTh UX MPH aHATN3€e MpeaIMETHON 00IacTu
HOIIK-1.2 (40.001 A/02.5 3n.2) OTedecTBEHHBIM W MEXKIYHAPOIHBIN OIBIT B
o0nacTi MaTeMaTUYeCKUX W (MIJM) eCTECTBEHHBIX HAayK, U HCIOJNb30BaTh UX B
npodeccnoHanbHO 1eATeITbHOCTH

Ymersn NOIIK-1.4 (06.016 A/30.6 V.1) Ucnonb30Bath CyIIECTBYIOILIME TUIIOBBIEC PELICHUS
1 11a0JI0OHBI IPU aHATTM3€ BXOIHBIX JaHHBIX

Baagers UOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIOACHUN U U3MEPEHHIA,
COCTaBIIEHUE MX OMUCAHUHN U (POPMYITHUPOBKA BHIBOJIOB
NOIIK-1.8 (40.001 A/02.5 [p.2 Tna.) [JesTenbHOCTh, HallpaBi€HHAs Ha pellIeHUE
3a/la4 aHAUTHYECKOTO XapakTepa, MPeInoyiararolliuX BHIOOP U MHOrooOpasue
aKTyallbHBIX CIIOCOOOB pelIeHHs 3a/ad, ¢ HCIOJb30BaHHEeM (yHIaMEHTaTbHbBIX
3HAHM, TOyYEHHBIX B 00JIACTH MaTeMaTHUECKUX U (MJIM) €CTECTBEHHBIX HAYK

IIK-1 Crnoco0eH pemiath aKTyajJIbHbIE M 3HAYMMBbIE 3a1a4H IPUKJIATHOH MATEMaTHKH
U MHPOPMATHKHU



3uatb NIIK-1.2 (06.016 A/30.6 3u.3) [IpenmeTHast 00acTh MPUKIATHON MAaTEMAaTUKHA U
UH(POPMATUKH
NIIK-1.3 (40.001 A/02.5 3n.1) llenu u 3agauu MPOBOJUMBIX HCCIICTOBAHUN U
pa3paboTOK, 3HAYMMBIE 3a/1a41 IPUKIAIHOW MAaTEMaTHKH U HHPOPMATUKU
NIIK-1.4 (40.001 A/02.5 31.2) OTeuecTBEHHBIN 1 MEXTyHAPOIHBIN OMBIT PELICHUS
aKTyaJIbHBIX U 3HAUUMBIX 33724 PUKJIaTHOW MAaTEMAaTHKH U HH(POPMATUKH
UIIK-1.5 (40.001 A/02.5 3n.4) Metoasl npOBEeNEHHUS SKCIEPUMEHTOB U
HaOroieHuil, 0000meHnsT U 00paboOTKHM WHGOPMALMK TPH PEIICHHH 337134 B
00JIaCTH MPHUKIIAIHON MaTeMaTHKH U HH()OPMaTHKH

Ymern NIIK-1.6 (06.016 A/30.6 V.1) AHanmu3upoBaTh BXOIHBIC TaHHBIC MPU PEHICHUU
3aa4 B 00JIACTH MPHUKJIATHON MaTeMaTUKA ¥ HH()OPMATHKH

Baapgers UIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBeneHue HaOMIOACHUH U H3MEPEHMH,
COCTaBJIEHUE MX ONMHUCAHWH 1 (POPMYITMPOBKA BEIBOAOB ITPH aHAIN3E PEIICHUH 3a1a4
MPUKIIQTHON MaTeMaTUKA U HH)OPMATHKH
HIIK-1.8 (40.001 A/02.5 Hp.2 Tna.) JearensHOCTh, HampaBJeHHAs HA PEIICHUE
3a7a4 aKTyaJbHbBIE ¥ 3HAYMMBIE 33/1a4H MTPHUKIIQTHOW MaTeMAaTUKNA U HHPOPMATHKU
AQHAJTMTHYECKOTO  XapakTepa, MpeanojiaraloimXx BeIOOp W MHOroo0Opasme
aKTyaJbHBIX CIIOCOOOB pEIIeHHs 33124

2. CTpyKTypa M coaepkaHue TUCIHIINHbI

2.1 Pacnipenesienne TPyaA0EéMKOCTH IMCHUILIMHBI 110 BUJAaM padoT

O6mast Tpy10EMKOCTh AUCIUIUTHHBI cOCTaBIsIEeT 8 3a4. e1. (2884acoB), ux pacnpenencHue
110 BUJIaM pabOT MPEICTaBICHO B TaOJIHIIC

CemecTpnl
. Bcero
Buj yuyeOHoi padoThI (4acel)
4acoB
3 4
KonTakTHasi pabora, B TOM 4HcJI€: 143 | 745 | 68,5
AyIUTOpPHBIE 3aHATHS (BCEro): 132 68 64
3aHATHS JEKIIMOHHOTO THUIa 66 34 32
JlaGopaTopHBbIe 3aHITHS 66 34 32
3aHATHS] CEMUHAPCKOTO TUTIA (CEMHHAPBI,
MIPAKTUYECKHUE 3aHSITHSI)
HNuas koHTakTHasi padora: 11 65 | 45
KonTpons camoctosarensHoii pabotsl (KCP) 10 6 4
ITpomexxytounas arrectarus (M1KP) 1 05 | 05
CamocTosiTesibHasi padoTa, B TOM YHCJI€: 64,6 | 33,8 | 30,8

CamocTosTenbHOE U3YYCHUE Pa3IeiioB,
CaMOITOAr0TOBKa (IIPopadOTKa U MOBTOPEHUE
JEKIIMOHHOT'0 MaTepuaja U MaTepuaia y4eOHUKOB
1 yueOHBIX MOCOOUH, MOArOTOBKA K
71a60PaTOPHBIM U MPAKTUYECKUM 3aHATHSM,
KOJUJIOKBUYMaM | T.11.)

40 20 20

IToaroroBka K TEKyIIEMY KOHTPOJIIO 246 | 13,8 | 10,8
KonTpoJis: 80,4 | 357 | 44,7
[ToaroroBka K 3K3aMeHy 80,4 35,7 | 44,7

O0mas Tpyr0eMKoCTh \ yac. 288 144 | 144




B TOM YHCJIE
KOHTAKTHAas 143 74,5 | 68,5
pabora
3a4. e 4 4

2.2 CTpyKTYpa AUCUMIIUHBI

Pacrnipenenenue Bu1oB yueOHOM pabOThI U UX TPYJIOEMKOCTH IO pa3fesiaM AUCLUILINHBI.
Paznensl (TeMbl) TMCHUILUIMHBI, U3yYaeMble B 3 ceMecTpe

KoanuyecTBo yacoB

Bueayn
Ne HaumenoBanue pa3jesioB (TeM) Beero AyautopHas paéoTa "T(;Ipﬂa
padora
J 113 JIP CPC
1 2 3 4 5 6 7
OCHOBHBIE TIOHSITHS U OIIPEJICIICHUS] TEOPUHU
1. | nuddepennmanbHbIX ypaBHEHNUH IEPBOTO 16 4 8 4
TOPSI/IKA.
2. | I'eomeTrpuyeckne M pU3MUECKUE 3a/1a9H. 6 4 2
TeopeMsl cymecTBOBaHHS U €TMHCTBEHHOCTH
3. | pemenus 3amaun Ko st OJJHOrO ypaBHEHUS U 5 3 2
cucteM JuddepeHIHaTbHBIX YPaBHEHUM.
4 CBolicTBa pelICHUN JIMHEHHBIX OJHOPOIHBIX 8 5 3
CHCTEM.
5 YpaBHeHUs, HE Pa3peIICHHbIE OTHOCHTENLHO 4 5 2
MTPOU3BOTHOM.
6 dyHIaMeHTalbHasg MaTpUIa U €€ CBOMCTBA. 5 3 5
" | JIunelinple HEOTHOPOIHBIE CUCTEMBI.
7. | Pa3HbpIe ypaBHEHHS IEPBOTO MOPSIIKA. 12 8 4
Jluneiinbie nuddepeHuanbHbIe YpaBHEHUS N-
g | Oro mopska. Meton Bapuanuu Ipou3BOIbHBIX 7 3 5 5
MOCTOSIHHBIX JJIs HEOTHOPOJIHOTO YpaBHEHUS N-
Oro MopsiiKa.
Jluneiinble ogqHOpOoAHBIE T depeHLnaIbHbIe
ypaBHEHHUS N-0T0 MOPSAJIKA C OCTOSTHHBIMU
9. 11 4 4 3
koapurmentamu. [Toctpoenue oomiero
pEILICHHUSL.
10. Heonnopoanbie ypaBHEHUS C TOCTOSHHBIMU 10 4 4 5
kodddunmentamu. [Touck 4acTHOTO peuieHus..
CoiicTBa Hynel perenus quddepeHnnaIbHbIX
11 ypaBHeHul. Teopema llltypma. Pemenue 6 4 2
" | nuHEeHHBIX TuddepeHInaTbHBIX YPaBHEHUH C
MTOMOIIBIO PSIOB.
12 3aBUCHUMOCTH PEUICHUS OT HaualbHBIX 3HAUEHUN 8 4 4
Y 1IapaMeTPoB.
13. | O630p mpoiiieHHOr0 MaTepraia 1 mpueM 3auera. | 3,8 2 1,8
OCHOBHBIE TIOHATHS U OIPEJICIIEHUS] TEOPUHU
14. | nuddepeHnaNbHBIX YpaBHEHU IEPBOTO 16 4 8 4
NOpSIIKA.
15. | 'eomerpuueckue U pU3NUECKUE 3a0aUH. 6 4 2
HNUTOI'O no pa3nesnam AuCHUNIMHBI 101,8 34 34
KonTponb camoctosarensHoi pabotsl (KCP) 6
ITpomexyrounas arrectamus (MKP) 0,5




KoanuyecTBo yacoB

Bueayn

Ne HaunmenoBanue pa3jesioB (TeM) Beero AyautopHasi paéoTa "T(;Ipﬂa

padoTa
J 3 JIP CPC

1 2 3 4 5 6 7
[ToaroToBKa K TEKymeMy KOHTPOJIIIO 35,7
O0uas TPyA10eMKOCThb MO JUCHUIIIHHE 144

Pazpnensl (TemMbl) AUCIUTUINHBI, U3y4YaeMble B 4 ceMecTpe
KoanyecrBo yacos
Bueayn
Ne HaumenoBaHue pa3zesoB (Tem) Beero AynurtopHas padora "T(;pﬂa
padora
J 3 JP CPC
1 2 3 4 5 6 7
OnHOpOAHBIE CUCTEMBI JTMHEHHBIX
1 muddepeHInanbHBIX YPABHEHHUM C TIOCTOSTHHBIMHU 14 4 5 8
" | koapunuentamu. [locrpoenne odiero
penieHusl.
JIuHeitHbIe HEOAHOPOHBIE CUCTEMBI C
2. | mocTossHHBIME Kod(durmentamu. [Tonck 11 3 3 8
YaCTHOTO PEIICHHUS.
YceroitunBocts 1o JlsmyHoBy. ['eomeTprueckas
WHTEpIpeTanus. Y CTOWYNBOCTb HYJIEBOTO
3. | pemieHus OOHOPOJTHON CUCTEMBI 10 4 2 8
muddepeHInanTbHBIX YPABHEHHUH C TIOCTOSTHHBIMHU
Kod(puImeHTaMu.
4 Jlemma JIsmynoBa. Teopema Yetaena. 15 5 6 8
" | YeroiuuBOCTE 1O TEpBOMY PUOIMHKEHHIO.
[ToBeaenue TpaekTOpHil TMHEHHONU OJHOPOTHOM
g | CHCTEMBI muddepeHnanbHbIX YpaBHEHUN 12 3 4 8
BTOPOT'0 MOPSJIKA C IOCTOSTHHBIMU
Kod( pUITMEeHTaMH.
HeBbIpoxk/1eHHBIE MT0JI0KEHNS PAaBHOBECHS
6. | aBTOHOMHOM CHCTEMBI BTOPOTO MOPsI/IKA. 10 3 2 8
Y CTOWUYHUBOCTD MEPUOIUYECKUX PEIICHUH.
7. | KpaeBbie 3a1aun. 16 6 5 8
8 YpaBHEHHsI C YACTHBIMU MPOU3BOAHBIMU 11 4 3 8
TIEPBOTO MOPSIKA.

9. | O630p npoiiieHHOro MaTepuaia u nmpuem 3aueta. | 4,8 2 2,8
HNUTOI'O no pa3genam JTUCHUUIIIIMHBI 103,8 32 32
KonTpons camoctosarensHoi padotsl (KCP) 4
ITpomexyrtounas arrectanus (MKP) 0,5
IToaroTroBKa K TEKyLIeMy KOHTPOJIIO 35,7
O0mas TpyA0eMKOCTh N0 JTUCHHUILVINHE 144

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue saumamus/cemunapul, JIP — nabopamopusie sauamus, CPC —
camocmosmenvHas paboma cmyoenma

2.3 Conepixanue pa3aesioB (TeM) TUCHUNIHHBI
2.3.1 3aHATHSA JEKIIMOHHOTO THIIA




®opma

Ne HaumenoBanue pa3jeJia (TeMbl) Conep:xaHue pa3zjiena (TeMbl) TEKYLIEro
KOHTPOJIsI
1 2 3 4
OCHOBHBIE TIOHSTHSI ¥ OTIPEIEITCHHS Tonsatre quddepeHnnaITb-HOr0 YpaBHEHHS U €T0 T
TeopHuu U GEePeHIMATBHBIX YPAaBHEHUH | pelleHns. YpaBHEHUS C Pa3esIOMUMHUCS IepEMEHHBIMA.
1 TIEPBOT'O MOPSIIKA. OnHOpOIHEIE YpaBHEHHS. Y PaBHEHHUSI B TIOJTHBIX
' i depeHnranax, HHTErpUPYIOIINI MHOKUTEIb.
JIuneiinble ypaBHeHUs NepBOro nopsiaka. Jlemma
I'ponyonna-benmana.
TeopeMsI cymecTBOBaHUS U Teopemsr [Inkapa st oHOr0 MU dhepeHIanbsHOTo T
€IMHCTBEHHOCTH pereHus 3anaun Komm | ypaBHeHms u cucrem. Teopema [Tnano. Teopema o
2. JUISL OTHOTO YPaBHEHUS U CHCTEM TJIAIKOCTH PemeHust Iu(hepeHInaIbHOr0 ypaBHeHNSI.
¢ hepeHIIATBHBIX YPaBHECHUH. Teopema cyniecTBOBaHHS M €JMHCTBEHHOCTH JUIS
JIMHEHHBIX CHCTEM.
CBoiicTBa peleHnit TMHEHHbIX IIaTe TeOpeM 0 CBONCTBaX pEIICHUM JIMHEHHBIX T
3. OJTHOPOJTHBIX CHCTEM. OJTHOPOJHBIX cucTeM. Teopema JInyBUIIIS IS TMHEWHBIX
CHCTEM.
®dyHnaMeHTallbHas MaTpHLa U e€ TonsTre pyHIAMEHTANBEHOI MaTPHIBI ¥ €€ CBOWCTB. T
4 cBoiicTBa. JInHeitHbIe HEOHOPOTHEIE Meron Bapraiy POM3BOJIEHEIX TOCTOSTHHBIX IS
' CHCTEMBI. JIMHEHHBIX HEOIHOPOIHBIX CHCTEM. Y TBEPXKICHHUE O
JIMHEHHBIX HEOJHOPOAHBIX CHCTEMaX M CIIEJICTBHE U3 HETo.
Jluneiinble quddepeHnnanbHbIe OKBHBaJICHTHOCTH YPAaBHEHHS N-OT'0 TOPSIIKA U CHCTEMBL. T
ypaBHEHHS N-0T0 mopsika. Metox Teopema cyniecTBOBaHHS M €JMHCTBEHHOCTH PELICHHS
BapHalUy IPON3BOJIEHBIX MTOCTOSHHBIX 3agaun Komm 1y1st ypaBHeHUs n-oro nopsaxka. [1sate
5. JUTSl HEOZHOPOTHOTO YPaBHEHHS N-0ro TEOPEM O CBOMCTBAX PEIICHUI INHEHHBIX OJJTHOPOIHBIX
TOPSIIIKA. i depeHIaNBHBIX YpaBHEHHH n-oro rnopsaka. Teopema
JInysunns. IlonmkeHne nopsizika JMHEHHOTO OJTHOPOJAHOTO
YpaBHEHHSI.
JIuneitHble OTHOPO/AHBIE Ciy4aii IpOCThIX ¥ KPaTHBIX XapaKTEPUCTUYECKUX YHCEN K
¢ hepeHIaIbHbIe YpaBHEHHS N-0ro JUTSL THHEHHOTO OJTHOPOAHOTO H( (hepeHIHATBHOTO
6. MOPSIJIKA C MOCTOSIHHBIMU ypaBHeHHs n-oro nopsaxa. [loctpoeHue oduiero
koo dunuenramu. [TocrpoeHne obiiero | BeIECTBEHHOro perieHus. JleMma o TuHeHHOH
peLIeHus. HE3aBHCHMOCTH ()YHKIIMHL.
HeonnoponHsie ypaBHEHH: ¢ Ilonck yacTHOTO pelIeHHs] HEOAHOPOIHOTO YPABHEHHS C T
7. MOCTOSTHHBIMU KO3 duirenTamu. [Tonck | MocTosHHBIMU KO3 GHIIEHTaMK B HEPE30HAHCHOM,
YaCTHOTO PELICHHUS. PE30HAHCHOM U BEHIECTBEHHOM CIIydasX.
CBoiicTBa HyJeil pereHus JIBe neMMbI 0 CBOMCTBaX HyJel pelieHus T
I GepeHIMaTbHBIX yPaBHEHUH. I depeHmanbHbIX ypaBHeHni. CleacTBIe U3 HUX.
8 Teopema IlItypma. Pemenue nuneitnpix | Teopema cpaBHenus Lltypma. 3ameuyanue u yetbipe
' ¢ hepeHIAIbHBIX YPAaBHEHUH C cnencrBus U3 He€. IlonaTue pemenus
TIOMOMIBIO PSIZIOB. I hepeHIHAIbHBIX YPABHEHUH C IOMOILIBIO CTETIEHHBIX
PSLIOB.
3aBUCHMOCTb PELICHUS OT HayaJlbHbIX Jlemma Anamapa. Teopema 0 HenpeprIBHOM 3aBUCUMOCTH T
9 3HAUEHUH U apaMeTpoB. U b depeHInpyeMOoCTH peleHHi 0T IapaMeTpoB.
' Cnencraue u3 He€. [lonyueHue 3aaa4 17151 IPOU3BOIHBIX
0 TTapaMeTpPy U HaYaIbHBIM YCIOBHUSIM.
OnHOPOHbIE CHCTEMBI JTMHEHHBIX Bupa o61ero peiieHus OZHOPOIHOM CHCTEMbI TMHEWHBIX T
i hepeHIAIbHBIX YPaBHEHHUH C i hepeHINANbHBIX YPaBHEHHH B CIy4ae MaTPULbI
10 IIOCTOSHHBIMU KO3 HULIEHTaMH. MIPOCTOH CTPYKTYPBI M MAaTPHUILIBI OOIIETro BUA.
" | TloctpoeHue o0IIero pereHus. Brinenenue BeriecTBeHHbIX pemieHuid. Meron
HEOMpeIeNeHHbIX K03()(HUIUSHTOB MOMUCKA OOIIETO
pEUICHHUS JIMHEHHOW OJTHOPOTHON CHUCTEMBI.
JluneiiHble HEOAHOPOIHBIE CHCTEMBI C Ilonck gacTHOro penieHust TMHEHHON HEOJHOPOJHOM T
nocTOstHHBIME K03 punmentamu. [louck | cuctemsl auddepeHnnanbHbIX YpaBHEHH ¢ TIOCTOSHHBIME
11. | gacTHOrO pemeHus. K03(GUIMEHTaMH METO/IOM HEOIIPEIEeICHHBIX
K03() QUIMEHTOB B HEPE3OHAHCHOM, PE30HAHCHOM U
BEIIIECTBEHHOM CITy4JasiX.
YcroituuBocTs no JIsmyHOBY. Onpenernenue yctodunBocTH Mo JisamyHoBy. CBeaeHnue K
I'eomeTpueckas HHTEpIIpETALHS. UCCIIEJIOBAHNUS YCTOMIMBOCTH HYJIEBOI'O PEIIEHHS K
VY eTOMUMBOCTD HYJIEBOTO PEILEHUS HCCIJIEIOBAHUIO YCTONYHMBOCTH HYJIEBOTO PEILICHUS.
OZHOPOJHON CUCTEMBI IIpeobpazoBanme TUHEHHON CUCTEMBI
12. | muddepeHIanbHbIX YpaBHEHHUH C i hepeHIHATBHBIX YPaBHEHHUH C MOCTOSTHHBIMU

MOCTOSIHHBIMH KO3 (pUIIneHTaMu.

ko3 dunueHTamu. [IBe 1eMMbI U TP TEOPEMBI 00
YCTOMYMBOCTH HYJIEBOTO PEUICHUSI OJTHOPOJHON CUCTEMBI
) hepeHIIHATBHBIX YPAaBHEHHUH C MOCTOSTHHBIMU

K02b hHUIHEHTaMH.




dopma
Ne HaumenoBanue pa3jeJia (TeMbl) Conep:xanue pa3zjiea (TeMbl) TEKYLIEro
KOHTPOJISI
1 2 3 4
Jlemma Jlsanmynosa. Teopema Yetaesa. Teopema Yeraea o HeycroiunBoctu. Kpurepuii Payca- T
13. | YcroiumBOCTE 1O IEPBOMY T'ypBuma. Teopema JlsmyHoBa 00 yCTOHYIMBOCTH 11O
MIPUOITIKEHHIO. EepBOMY NPUOIIDKEHHUIO.
[ToBenenne TpaekTopuii TMHEWHOM Bun ocoboii Toukn: y3en, cemno, pokyc, nuentp. Ciryyan T
OJTHOPOJTHOH CHCTEMBI JTUKPUTHYECKOTO M BBIPOXKJICHHOTO y3Ia.
14. | muddepeHIATBHBIX YpaBHEHUH
BTOPOTO TOPSI/IKA C TIOCTOSTHHBIMU
K03 QUIMEHTaMHL.
HeBbIpox/1eHHbIE TTOJIOKEHHS Teopema o MoBeleHUH TpaeKTOpUH BOIN3M (hoKyca. T
15 paBHOBECHS] aBTOHOMHOM CHUCTEMBI Tonstre npenensaOro IMKIIA. IToBeIeHNe TpaeKTOpHiA
" | BrOporo nopsjaka. Y croiuuBocTh BOJIM3H IIPEJIeTIBHOrO IHKJIA.
TIEPUOANYECKHUX PEIICHHUH.
Kpaesebie 3anaumn. AnprepHaTuBa Openronbpma u cleicTBUE U3 HEE. T
Omnpenenenne gy ['puna. Teopema o
16. cymecrBoBanuu Gynkimu ['puna. ColictBa QyHKINH
I'puna. 3apaga Hlrypma-JInysusuia. Teopema o cBoiicTBax
COOCTBEHHBIX 3HAUCHUI M COOCTBEHHBIX (DYHKITHH.
VYpaBHEHHs C YaCTHBIMHU NTPOM3BOJHBIMU | TEOpeMbl 0 PEIIeHUSX JTMHEWHOTO OTHOPOIHOTO T
17, | mepBoro nopsxa. YpaBHeH#S. 3amada Komm n mocrpoeHue o0miero permeHns
KBa3WINHEHHOT'0 YpaBHEHHS C YaCTHBIMH NPONU3BOIHBIMHU
MEepBOro NOPSLAKA.

[Ipumeuanue: JIP — omyem/3auuma nabopamopnou pabomsi, KII - svinonnenue xypcogozo npoexma, KP - Kypcosotu
pabomul, PI'3 - pacuemno-epaguueckoco 3adanus, P - nanucanue pegepama, 3 - scce, K - xonroxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHSA CEMHHAPCKOI0 THUIIA

He npexycmoTpeHsl.

Tpumeuanue: JIP — omuem/3awuma rabopamopuou padbomsi, KI1 - eeinonnenue kypcosozo npoexma, KP - kypcosoii
pabomwi, PI'3 - pacuemno-epagpuueckoeo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxsuym, T —
mecmuposarue, P3 — pewienue 3adau.

2.3.3 JlabopaTOpHbIe 3aHATHA

Ne HaumeHnoBanue pa3aesa (TeMbl) HaumeHnoBaHue 1a60paTopHbIX padoT Popma Texymero
KOHTPOJIsI
1 2 3 4
YpaBHEHHUS C pa3/ieICHHBIMU U YpaBHeHHUS C pa3/ieNeHHbBIMU U [IpoBepka BbIOIHEHUS
1. Pa3IeAONMMHUCS TIEPEMEHHBIMH 1 Pa3leAOIMMHCS IEPEMEHHBIMH 1 J1a00paToOpHON paboThI
TIPUBOJILIMECS K HUM. TIPUBOJUILIMECS K HUM.

2 I'eomerpuueckue u puznveckue T'eomerprueckue u pu3HIECKHE 3aa4H. [IpoBepka BHIOIHEHUS
) 3aJ1a4H. 11a00paTOpHOI paboThI
3 OJHOPOIHBIC YPaBHEHHUS U OJHOPOHBIC YPABHEHHUS U PUBOAILIECS K TIpoBepka BbINOIHEHHS
) MPHUBOASIIHECS K HUM. HUM. 11a00paTOpHOI paboThI

JluneiiHble ypaBHEHUS MIEPBOTO JluneiiHble ypaBHEHUS MEPBOrO MOPSIKA, IIpoBepka BbIIOTHEHUA
4. nopsifika, ypaBHeHus1 bepuymnnu u ypaBHeHus: bepHyiu u Pukkatu. Metons! ux KOHTPOJBHOU paboThI
Puxkatu. MeTopl UX peICHHUS. pELICHHS.
YpaBHEHHUS B MOJIHBIX VpaBHeHus B OIHBIX AuddepeHnnanax u IIpoBepka BbIIOTHEHUA
5. i depeHipanax 1 NPUBOISIIIHECS K MPUBOJALIKECs K HUM. HTerpupyommii nabopaTopHoOit paboThI,
HUM. VIHTErpupyrommi MHOXHUTEIIb. MHOKHTEb. HpPOBEpKa KOJUIOKBHyMa
6 VpaBHeHHUs, HE pa3pelleHHbIE VYpaBHeHHUs, HE pa3pellIeHHbIE OTHOCUTEIBHO [IpoBepka BbIMONHEHUS
) OTHOCHUTEIIHHO MPOU3BOHOM. MIPOM3BOTHOIA. n1abopaTopHOit paboTh
7 Pa3Hble ypaBHEHUS NEPBOTO MOPSIKA. Pa3Hble ypaBHEHUs NEPBOTO TOPSIKA. ITpoBepka BHIOTHEHNUS
) KOHTPOJIbHOU paboThI
VpaBHeHus, Oy CKaIOIUe YpaBHeHuUs1, A0y CKAIOIIUE TIOHIKEHUE [IpoBepka BbIMONHEHUS
8. MOHIDKEHUE Topsiika. MeTomsl ux nopsiaKa. MeToIbl UX PeIeHUsL. nabopaTopHoit paboTh
peLICHHUS.
9 JIuneiiHble OAHOPOAHBIE YPABHEHUS C JIuneitHble OAHOPOHBIE YPABHEHUS C [IpoBepka BbIMONTHEHUS
) MMOCTOSHHBIMH K03(h(hUIIHIEHTaMHU. MOCTOSIHHBIME KO3 uIeHTaMu. naboparopHOi paboThI




Ne HaunmenoBanue pa3jea (TeMbl) HaunmenoBanue 1a6opaTopHBIX padoT Popma rexymero
KOHTPOJIsSI
1 2 3 4
JluneiiHble HEOJHOPOAHBIE ypaBHeHUsT | JIMHEHHbIE HEOTHOPOIHEBIE YPaBHEHHUS C ITpoBepka BEITTOTHEHHSL

10. | c moctostHHBIME KO3 UIHEHTaMH. TOCTOSTHHBIMH Ko durmentamu. [Tonck nabopaTopHOii paboThI
ITonck 4acTHOTO penIeHws!. YacTHOTO PelIeHUs.

Merton BapuaIiiy MPOU3BOIIBHBIX Meron Bapualiy IPOM3BOJIBHEIX IOCTOSHHBIX | IIpoBepKa BEIIOIHEHUS

11. | HOCTOSIHHBIX JUISl HEOTHOPOIHBIX JUISL HEOZHOPOIHBIX NI epeHITNATBHBIX KOHTPOJIBHON paboTHI
¢ hepeHITATBHBIX YPaBHEHHUH. YpaBHEHHI.

JluneliHble ypaBHEHMS C IepeMeHHBIMU | JIuHeiHbBIe ypaBHEHNS C IepeMEHHBIMH IIpoBepka BbIIOTHEHHS

12. | xoapdurmenTamu. Popmyna kosddunmenramu. Gopmyia OcTporpajckoro | J1abopaTopHOU pabOTHI
Octporpajckoro — JIeyBuus. — JleyBusi.

13 JluneliHbIe OZTHOPOAHBIE CHCTEMEI C JluHeHbIe OZTHOPOAHBIE CHCTEMEI C IIpoBepka BbIIOTHEHHS

" | mocrostHHBIME KO3 HITEHTaMH. TIOCTOSIHHBIMH KO3 (p(puImeHTaMu. nabopaTopHOii paboThl
JluneliHbIe HEOTHOPOAHBIE CHCTEMBI ¢ | JIMHEHHbBIe HEOTHOPOIHEIE CHCTEMEI C IIpoBepka BbIIOTHEHHS

14. | mocTostHHBIME KO3(HUIMEHTaMU. TOCTOSTHHBIME KodddurmenTamu. [Tonck nabopaTopHOit paboThI
[Tonck 4acTHOTO penIeHws!. YAaCTHOTO PELICHHS.

Merto] BapraIiiy IPOU3BOJIBHBIX Meron Bapraiy IPOM3BOJIEHEIX TOCTOSHHBIX | IIpoBepKa BHITTOIHEHUS

15. | MOCTOSIHHBIX JUISl TMHEWHBIX JUTSL TTHEHHBIX HEOJHOPOIHBIX CHCTEM. KOHTPOJILHOW paboTEI,
HEOJIHOPOJIHBIX CUCTEM. pOBEepKa KOJUIOKBHyMa
VYcroituusocts. MccnenoBanue Ha VYcroituusocts. MccnenoBanue Ha IIpoBepka BbINOIHEHUA
YCTOWYUBOCTE IO TIEPBOMY YCTOHYMBOCTH IO MIEPBOMY HMPHOIHKEHUIO. 11a60paToOpHOH paboThI

16. | mpuGmmxenuto. Mccnenosanue Ha HccenenoBanye Ha yCTOHYUBOCTD € TIOMOIIBIO
YCTOIYMBOCTH C TIOMOIIBIO (yHKINH ¢byHkuuit JIsmyHoBa.

JIsimyHoBa.
IMonoxeHne paBHOBECHS. IMonoxenne paBHoBecus. Mccnenoanue Ha TIpoBepka BbINOIHEHUSA

17. | UccnenoBanue Ha yCTOWYHNBOCTH YCTOHUMBOCTH HYJIEBOI'O PELICHHSL. nabopaTopHOit paboThI
HYJICBOT'O PEIICHHUS.

18. Oco0ble Touku. MccnenoBanue oco6oit | OcoOble Touku. Hecnenosanue ocoboii Touku. | IIpoBepka BbIOTHEHUS
TOYKH. nabopaTopHOit paboThl
dazoBas miockocts. PazoBoe ®azoBas mIockocTs. Pa3oBoe NPOCTPAHCTBO. TIpoBepka BbINOIHEHUS

19. | mpoctpaHCTBO. ABTOHOMHBIE CUCTEMBI | ABTOHOMHBIE CUCTEMBI M TPACKTOPHH. J1a60paTOpHON paboTHI
U TPAeKTOPUH.

20 Kpaesble 3anaun. ®ynkuus ['puna. Kpaesble 3agaun. ®yunkuus ['puna. [IpoBepka BbINOIHEHUSA

) nabopaTopHOil paboThl

21, YpaBHEHHS C YACTHBIMHU YpaBHEHHUs C YACTHBIMU NTPOM3BOTHBIMU ITpoBepka BbINOTHEHUS

ITPOM3BOIHBIMU MIEPBOTO MOPSIKA. MEPBOro MOPsAKa. KOHTPOJILHOH paboTI

Ipumeuanue: JIP — omuem/3awuma rabopamopuou padomsi, KI1 - eeinonnenue kypcosozo npoexma, KP - Kypcosoii
pabomwi, PI'3 - pacuemno-epagpuueckoeo 3adanua, P - nanucanue pegepama, 3 - scce, K - xomnoxsuym, T —
mecmuposanue, P3 — pewenue 3a0ay.

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX PadoT (IIPOEKTOB)

He npenycmoTpenst

2.4 TlepeyeHb Y4eOHO-METOAUYECKOT0 ol0ecneyeHus JJIsi CAMOCTOATEILHOH padoThI
00y4aromuXcs Mo JUCHUILIHHE (MOTYJII0)

HepequL y‘le6HO'MeTOZ[I/I‘leCKOFO obecrieyeHus
JUCIIUIIIIMHEI 110 BBIITOJHEHUIO CAMOCTOSTEILHOM

U MaTepuana Y4eOHMKOB M y4eOHBIX

ocoOuit, MMOArOTOBKA
nabopaTOpHBIM |

MPaKTUICCKUM
3aHATUAM, KOJUIOKBUYMAaM U T.I[.)

K

Ne Bun CPC
paboThI
1 2 3
1 |CamocTtosiTenbHOE U3yUeHHUE pa3ienoB, MeToauueckue  yKazaHus 10  OpraHu3aluu
CaMOIOATOTOBKa  (MpopaboTKa  U|CaMOCTOSITETHHOM paboThI CTYJICHTOB,
MOBTOPEHUE JEKIIMOHHOTO MaTepuaialyTBepXACHHbIE  Kadenpod  HWHGOPMALMOHHBIX

texHosoruii, mpotokoia Nel ot 30.08.2019




Y4eOHO-METOIMYeCKUEe MaTepHalibl Uil CaMOCTOSTEIbHON pPabOThl O0OydalOMMXCS M3
YHUCJia UHBAJIUAOB U JIMI C OTPAaHUYECHHBIMHU BO3MOXXHOCTSIMU 3710p0Bbst (OB3) npenocrapisitoTcst
B (hopMmax, alalTUPOBAHHBIX K OTPAHMYCHHUSM UX 37I0POBbSI U BOCIIPHUATUS UH(DOpMAITUH:

JUist U1 ¢ HApyIICHUSIMH 3PCHHSL:

— B I1e4aTHOM (hopMe yBEIUYSHHBIM HIPUPTOM,

— B OpMeE DIEKTPOHHOTO JTOKYMEHTA,

— B ¢popme ayaunocaiina,

— B meyatHoi (hopme Ha si3bike bpaiis.

JUist T C HapyIICHUSIMH CITyXa:

— B TiedaTHou (opme,

— B )OpMeE AIIEKTPOHHOTO JOKYMEHTA.

JUsist U1 ¢ HapyIICHUSIMH OTIOPHO-/IBUTATEIBHOTO anapara:

— B IIe4aTHOM opme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA,

— B (hopMme ayuodaiina.

JlaHHBII TIepeueHb MOXET OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

3. Odpa3oBaTejibHbIE€ TEXHOJOTUHU
B cootBerctBuu ¢ TpeboBanusmu ®I'OC B mporpaMma JUCHMIUIMHBI MpeIyCcMaTpUBaeT
HCIIOJIb30BaHME B Y4YeOHOM IIpolecce CIEAYIOINUX OoOpa3oBaTelbHble TEXHOJOTHUH: YTEHHE
JEKUMNA C HCIOJIb30BAHMEM MYJIbTUMEIUIHBIX TEXHOJOTHUH; METOJ MallbIX TpyIm, pa3dop
MPaKTUYECKUX 3aj1au U KEeHCOB.
[Ipu 00yueHNH UCTIONB3YIOTCS CIEAYIOUINEe 00pa30BaTeIbHbIE TEXHOIOTUU:

— TexHonoruss KOMMYHUKAaTUBHOTO OOy4YeHHMs — HampaBlieHa Ha (opMHUpoBaHHE
KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU CTYAECHTOB, KOTOpast siBNsieTCsl 6a30BOM, HEOOXOUMOM AJst
a/lafTalliy K COBPEMEHHBIM YCIOBUAM MEXKYJIbTYPHON KOMMYHHUKAIUH.

— Texuonorus pasHoypoBHeBOro (muddepeHInpoBaHHOTO) OO0YUYEHHUs — TMpeAroaractT
OCYIIIECTBJICHUE I103HABATEIbHON NEATEIHHOCTH CTYJEHTOB C YYETOM HMX HHIUBUIYaTbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH M WHTEPECOB, IMOOUIPSSI WX pPEaTu30BBIBATH CBOM TBOPYECKUU
noteHnuan. Co3gaHue M HCIOJNB30BAHME JUATHOCTUYECKUX TECTOB SBJIAETCS HEOTHEMIIEMOM
YacThIO IAaHHOM TEXHOJIOTHH.

— TexHonoruss MoOAyJIbHOrO OOy4YeHHS — TMpeAycMaTpUBaeT JeJCHHE COJEpKaHUS
JUCHMIUIMHBI HA IOCTATOYHO aBTOHOMHBIE pa3/ieibl (MOIYJIN), UHTETpUPOBaHHBIE B OOIIHI KypC.
— HWudopmannonHo-kommynukanuonnsie TexHonorun (MKT) - pacmmpsitor pamku

00pa30BaTeNLHOIO MPOIeCcca, IMOBBIMIAS €r0 MPAKTHYECKYH) HAMpPaBICHHOCTh, CIIOCOOCTBYIOT
WHTCHCU(HUKALIMK CAMOCTOSATEILHON pabOThl ydYalluXcs ¥ TIOBBIIMICHUIO ITO3HABATEIHLHOM
aktuBHOCTH. B pamkax KT Beiaensitorcst 2 Buja TEXHOJOT UM

— TexHonoruss HCIOJL30BaHUS KOMIIBIOTCPHLIX IIpOrpaMM — II03BOJISACT 3(1)(1)6KTI/IBHO
AOIIOJIHUTD IIPpOHeCC 06y‘{eHI/I${ A3BIKY Ha BCCX YPOBHIIX.
- I/IHTepHeT-TeXHOHOFI/II/I — HOpCaAOoCTaBAIOT IMHUPOKHUE BO3MOXKHOCTU IJId IIOHMCKa

uHpOpMaIHH, pa3pabOTKH HAYYHBIX [TPOCKTOB, BEICHNUS HAYYHBIX UCCIICTOBAHHIA.

— TexHonorus HMHAWBUAYaTH3aLUN OOYYEHUS — IIOMOTAeT DPEAM30BHIBATH JMYHOCTHO-
OPUEHTUPOBAHHBIN TOAXOJ, YYMThIBas MHIUBHUIyalbHbIE OCOOCHHOCTHM U MOTPeOHOCTH
yUaluxcs.

— IlpoexkTHas TEXHOJOIMs — OpPUEHTHPOBAHA HA MOJEIMPOBAHUE COLMAIBLHOIO
B3aMMOJICHCTBHS Y4YaIMXCSl C LEJNbI0 pelIeHHus 3aJaud, KOTopas OIpelenseTcs B paMmKax
npoeccOHaIbHON MOArOTOBKH, BBIJEISASA Ty WM HHYIO IPEIMETHYIO 00JIacTb.

— TexHonoruss oOyueHHs B COTPYIHUYECTBE — pealU3yeT HJICK0 B3aUMHOro OOy4YeHHS,
OCYIIECTBJISII KaK MHJUBHUIYaJbHYIO, TaK M KOJJIGKTMBHYIO OTBETCTBEHHOCTb 3a DELICHHE
yueOHBIX 3a/1a4.



— HWrpoBasi TeXHOJIOTHSI — TO3BOJISIET PAa3BUBATh HABBIKM PACCMOTPEHHS Psla BO3MOXKHBIX
CIOCO0OB pelIeHus MpoOseM, aKTUBU3UPYS MBIIUICHUE CTYJCHTOB U PACKpbIBasi JTMYHOCTHBIN
MOTEHIMAJ KaKJIOTO y4alerocs.

— TexHonorust pa3BUTHA KPUTUYECKOTO MBIIIJICHUS — CHOCOOCTBYET (POPMUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHYECKHM OTHOCUTBHCS K HH(POpPMAIUHU, YMEHHUIO
oTOupaTh HH(HOPMAIIHIO JUISl PEHICHUS TIOCTABJICHHON 3a/1a4H.

KommiekcHOE MCTHOB30BaHHE B YY4EOHOM TNpOIEcCe BCEX BBIIMICHA3BAHHBIX TEXHOJIOTHA
CTUMYJIUPYIOT JIMYHOCTHYIO, WHTEJIEKTYalbHYI0 aKTHBHOCTb, pPa3BHBAIOT II03HABATEIILHBIC
MPOIIECCHI, CIOCOOCTBYIOT (DOPMHPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00JIagaTh
OyIyIIuil CIICIIHAITUCT.

OcHOBHBIE BUIbI HHTEPAKTUBHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAOT B CeOs:

— paboTa B MaJIbIX Tpymax (KOMaH/e) - COBMECTHas ICATEIIbHOCTh CTYICHTOB B TPYIIIIE MO
PYKOBOJICTBOM JIMZIEpa, HAIlpaBJICHHAS HA pelIeHUe O0IIeH 3a/1au IyTEM TBOPUECKOTO CIIOKEHHS
pe3yabTaTOB HWHAWBUAYAIBHOW pabOThl WIEHOB KOMAaHABI C JIEJIGHHEM TIOJHOMOUYMH U
OTBETCTBEHHOCTH;

— TIPOEKTHas TEXHOJIOTHS - WHAWBHyaTbHAs WM KOJUIEKTUBHAS JEATEIBHOCTD 110 0TOODY,
pacrpesieieHuIo U CUCTeMaTH3alli MaTepHralia 1o ONpeIeIeHHONW TeMe, B pe3yIbTaTe KOTOPOU
COCTABIISICTCS TIPOCKT;

— aHaJM3 KOHKPETHBIX CHTYallMil - aHAIU3 PEalbHbIX MPOOJEMHBIX CHUTyallui, UMEBIINX
MECTO B COOTBETCTBYIOIIECH OONACTH MPOPECCHOHANBHON NESTETbHOCTH, W MOWCK BapHaHTOB
JY4IINX PEIICHUN;

— Ppa3BHUTHE KPUTHYECKOTO MBIIUICHUS — 00pa3oBaTeIbHAs eI TEIHHOCTD, HAIIPaBJICHHAS HA
pa3BUTHE y CTYJICHTOB Pa3yMHOT0, Pe(PICKCHBHOTO MBINUICHHUS, CIOCOOHOTO BBIABHHYTHh HOBBIC
UJIeW U YBUIETH HOBBIE BOZMOYKHOCTH.

IMonxon pa3bopa KOHKPETHBIX 3a4ad W CUTyalMid IIHPOKO HCHOJNB3YyeTcs Kak
IpernojaBaTeseM, Tak M CTYACHTaMH BO BpeMs JIEKLHUil, JTa0OpaTOPHBIX 3aHATHH W aHann3a
PE3yNIbTaTOB CaMOCTOSTEIIFHONH PabOTBl. DTO OOYCIOBIEHO TEM, YTO HpPU HCCICIOBAHHH WU
pELICHNH KaXX 101 KOHKPETHOM 3a/1auil MMEETCsI, KaK MPaBHII0, HECKOJIBKO METOJIOB, a 3TO TpeOyeT
pa30opa 1 OIEHKH IIeTI0H COBOKYITHOCTH KOHKPETHBIX CUTYALHH.

KOJIMYECTBO
Hcnoap3yemble HHTEPAKTHBHBbIE 00pa30BaTeIbHbIE
Cemectp | Buna 3anstus HHTEPAKTUBHBIX
TEXHOJOI'nH
4acoB
[TpakTHyeckue 3aHATHUSA B pexIMax
3 JI, JIP, CPC | B3aMMOJEHCTBHS «IIPEToJiaBaTelib — CTYISHT» H 101,8
«CTYJICHT — CTYJICHT»
[TpakTHyeckue 3aHATHUSA B pexIMax
4 JI, JIP, CPC | B3aMMOJEHCTBUS «IPENOJABaTENb — CTYIEHT» M 103,8
«CTYJICHT — CTYJICHT»
Hroro 205,6

Ipumeuanue: JI — nexyuu, 13 — npaxmuyeckue sawsmusi/cemunapwl, JIP — nabopamopuvie 3ansmus, CPC —
camocmoamenvtas paboma cmyoeHma

Tembl, 3aaHus U BOIPOCHI sl CaMOCTOSATENILHOW paboOThl MpHU3BaHbl cHOpMUPOBATH
HaBBIKM IOMCKAa WH(POPMALMU, YMEHHUS CAMOCTOSTENIBHO pACHIMPATh W YIIIyONsTh 3HAHUS,
IIOJIyYEHHBIE B XOJI€ JIEKIIUOHHBIX U IPAKTUYECKUX 3aHATUH.

ITorxon pazbopa KOHKPETHBIX CUTYallUi IIUPOKO UCTIONIB3YETCs KaK MpernoaBaTesieM, Tak
U CTy/IEHTaMM IIPU NPOBEIECHUH aHAIN3a PE3YIbTaTOB CaMOCTOSATEIbHONW PaOOTHI.

JUid M ¢ OrpaHMYEHHBIMU BO3MOXHOCTSMHU 3I0POBbsS IPELYCMOTPEHA OPTraHU3ALMS
KOHCYJIbTAIlUi C UCIIOJIb30BAHUEM IEKTPOHHOM TOYTHI.

Jlist U1 ¢ HapyIIEHUSIMH 3pEHHUSL:

— B 1e4aTHOM (hopMe yBeIMUYEHHBIM HIPUPTOM,



— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

Jlist L ¢ HapyLIeHUAMHU CllyXa:

— B miedaTHou (opme,

— B (hopMe ANIEKTPOHHOTO JIOKYMEHTA.

JList 1AL ¢ HapyLeHUsIMU OIIOPHO-BUIaTEIbHOTO aNrapara:

— B miedaTHou (opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

I[JI?I Jiug ¢ OrpaHM4YC€HHBIMH BO3MOKHOCTAMH 3J0POBBA NPCAYCMOTPCHA OpraHu3alusa
KOHCYJIBTAIM ¢ UCITOJIb30BAHMUEM DJICKTPOHHOM IOYTHI.

I[aHHI)II\/JI MNEpCUYCHb MOXKCT OBITH KOHKPETHU3UPOBAH B 3aBHCHMOCTH OT KOHTHUHI'CHTA
00yJaromuxcs.

4, OHCHO‘IHI)Ie U METOAUYECCKHUE MaTECPHUAJIbI
4.1 OueHo4yHble CcpeACcTBAa JUIS TeKYUIer0 KOHTPOJS  YCNeBAEMOCTH H
NMPOMEKYTOYHOM aTTecTaluu

OrneHoUHBIE Cpe/ICTBA MpeTHAa3HAueHBl Ui KOHTPOJISI M OIEHKH 00pa30BaTEeNbHBIX
JIOCTIDKEHUH  00ydarommxcs, OCBOMBINUX  MPOrpaMMy  y4eOHOW  JUCIIWILTAHBI
«duddepenunanpupie ypaBHEHHU.

O1eHOYHBIE CpEeNICTBA BKIIFOYAET KOHTPOJIBHBIE MaTepHAIIBI TSl TIPOBEJCHUS TEKYIIEro
KOHTPOJIs B popMe ompoca, pa3sHOYPOBHEBBIX 33aJJaHUN U MPOMEKYTOYHOI aTTecTaluu B hopme
BOTIPOCOB ¥ 33JIaHUH K SK3aMeHY, 3a4eTy.

O1neHOYHBIE CpEICTBA JUII HMHBAJIHIOB W JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3II0OPOBBSI BEIOMPAIOTCS C YIETOM UX WHAWBUIYAITBHBIX TICHXO()U3NIECKAX OCOOCHHOCTEH.

— IIpH HEOOXOMMOCTH HHBAJIH/IAM | JIUIAM C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 37I0POBBS
MPEOCTABIISIETCS IOTIOJIHUTENILHOE BPEMsI TSl IOATOTOBKM OTBETA Ha DK3aMEHE;

— P TIPOBEICHUH TPOIIETYPHI OICHUBAHUS PE3YIbTATOB OOYyUYEHUSI WHBAINIOB H JIHIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbBSI TPETYyCMAaTPUBACTCS UCIIOIB30BAHIE TEXHUICCKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHAMBUIYATBHBIMH OCOOCHHOCTSIMU;

— TIpA HEOOXOIUMOCTH ISl 00YUArOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOYKHOCTSIMH 370POBBS
U WHBAIMAOB TMpOIEAypa OLUEHUBAHUS pPE3YyJIbTaTOB OOYYEHHUS TIO JUCHUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Iponienypa oneHuBaHUs PE3yIbTATOB OOyUCHHS] WHBAJIKMIOB W JIMIl C OIPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JIOPOBBSI 10 JUCHHIUIMHE (MOJIYJIO) IPEIyCMaTPUBACT TPEIOCTABICHHE
uHpopMmanuu B (opMax, aganTUPOBAHHBIX K OTPAaHHUYCHHSIM WX 370POBbS W BOCIPHSITHUS
nHpopManuu:

J1J1s1 JTUT] ¢ HApYIICHUSIME 3PCHHSL:

— B Ie4aTHOM (hopMe yBEITMUYCHHBIM HIPU(TOM,

— B )OpMeE DIIEKTPOHHOT'O JIOKYMEHTA.

J1J1s1 JIAIL C HAPYIICHUSIMH CITyXa:

— B [IeYaTHOM opme,

— B )OpMeE DIIEKTPOHHOT'O JIOKYMEHTA.

J1J1s1 JTMIL C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO amapara:

— B [IeYaTHOM opme,

— B (pOpMeE AIIEKTPOHHOT'O TOKYMEHTA.

JlaHHBIN TepedYeHb MOXKET OBITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa
o0yJaronuxcs.

CTpyKTypa OLlEHOYHBIX CPEACTB /ISl TeKylleld U MPOMEeKYTOYHOM aTTecTAluU

Ne Kon xoHTpomupyeMoil KOMIIETEHIIH HaumenoBanue
m/n (nnm ee gacTn) OLIEHOYHOI'0 CPEACTBA




Kontponupyemsie Texymuii [IpomexxyTounas
pa3neinsl (TeMbl) aTTecTalus
JIICIATIIMHEBT® KOHTPOIh
OCHOBHBIC TIOHATHS U HOIIK-1.1. (06.016 A/30.6 31.3) VYerHBIH onpoc, Bompoc Ha

OTIpEJICTICHUS] TEOPUH
middepeHmanbEHBIX
ypaBHEHHI TIEPBOTO
TOpsI/IKa.

WOIIK-1.2. (40.001 A/02.5 31.2)
WOIIK-1.4. (06.016 A/30.6 V.1)
VOIIK-1.7. (40.001 A/02.5 T1.2)
VIOTIK-1.8. (40.001 A/02.5 Jp.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 311.1)
WIIK-1.4. (40.001 A/02.5 311.2)
WIIK-1.5. (40.001 A/02.5 311.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 Jip.2 Tn.)

MIpOBEpKa
CaMOCTOATENbHON
HeayJIUTOPHOU
paborThl,
KOHTpPOJIbHAS
paboTa 1mo Teme

sK3amene 1-3

TeopeMslI cymecTBOBaHUS
Y €JIMHCTBEHHOCTH
pewenus 3aaaun Komm
JUIS OTHOTO ypaBHEHUS U
CUCTEM

TG hepeHIMaTHHBIX
YPaBHEHUM.

VOIIK-1.1. (06.016 A/30.6 31.3)
WOIIK-1.2. (40.001 A/02.5 31.2)
WOIIK-1.4. (06.016 A/30.6 V.1)
WOIIK-1.7. (40.001 A/02.5 Tx.2)
VOIIK-1.8. (40.001 A/02.5 Jp.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 Jip.2 Tn.)

VYcTHbI onpoc,
MpoBepKa
CaMOCTOSITEIbHOM
HeayJIUTOPHOU
paboTsl

Bonpoc Ha
sKk3ameHe 4-7

CsaoiicTBa peleHni
JIMHEHHBIX OJHOPOJIHBIX
CHCTEM.

MOTIK-1.1. (06.016 A/30.6 31.3)
WOTIK-1.2. (40.001 A/02.5 31.2)
WOIIK-1.4. (06.016 A/30.6 V.1)
WOIIK-1.7. (40.001 A/02.5 Tx.2)
MOIIK-1.8. (40.001 A/02.5 Jp.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 Jip.2 Tx)

YceTHbIl onpoc,
MpoBepKa
CaMOCTOSTEILHOU
HEayIUTOPHOI
paboTsl

Bonpoc Ha
sk3amene 8-10

@DyHaMeHTalIbHAs
MaTpuLa U €€ CBOUCTBA.
Jlunelinpie
HEOJHOPOIHBIE CUCTEMBI.

MOTIK-1.1. (06.016 A/30.6 31.3)
MOTIK-1.2. (40.001 A/02.5 31.2)
WOTIK-1.4. (06.016 A/30.6 V.1)
WOIIK-1.7. (40.001 A/02.5 Tx.2)
MOTIK-1.8. (40.001 A/02.5 JIp.2 Tr.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 3n.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tr.2)
WIIK-1.8. (40.001 A/02.5 [p.2 Tx.)

YeTtHbIi onpoc,
IIpOBEpKa
CaMOCTOSITEILHOU
HEayAUTOPHOI
paboThI

Bormpoc Ha
sk3amene 11-12

Jluaelinbe

g depeHIaIbHbIe
YpaBHEHUS N-0Tr0
nopsaka. Meron
BapHAILNH MPOU3BOIBHBIX
MMOCTOSIHHBIX JIJIS
HEOTHOPOTHOTO
YpaBHEHUS N-0T0
TTOPSIKA.

MOTIK-1.1. (06.016 A/30.6 31.3)
MOTIK-1.2. (40.001 A/02.5 31.2)
HOTIK-1.4. (06.016 A/30.6 V.1)
MOIIK-1.7. (40.001 A/02.5 Tx.2)
HOTIK-1.8. (40.001 A/02.5 [Tp.2 Tx.)
UIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
IIK-1.5. (40.001 A/02.5 311.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 T1.2)
WIIK-1.8. (40.001 A/02.5 [Ip.2 T,

YertHblii onpoc,
IIpOBEpKa
CaMOCTOSITEILHOU
HEayAUTOPHOI
paboTsI

Bormpoc Ha
sk3amene 13-17




JluneitHble OTHOPOAHBIE

HOIIK-1.1. (06.016 A/30.6 31.3)

VYerHslit onpoc,

Bonpoc Ha

mddepeHnansHbIe HOIIK-1.2. (40.001 A/02.5 31.2) IIpOBEpKa sk3amene 18-20
ypaBHeHus n-oro nopsaka | MOIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSITEIILHOM
C ITOCTOSTHHBIMHU HOIIK-1.7. (40.001 A/02.5 Tn.2) HeayIuTOpHOH
KO3 PUIMCHTAMY. HOIIK-1.8. (40.001 A/02.5 Ip.2 Tn.) paboTHI,
6 [Noctpoenue obIIero UIIK-1.2. (06.016 A/30.6 31.3) KOHTPOJIbHAS
pelieHus. WUIIK-1.3. (40.001 A/02.5 31.1) paboTa mo Teme
WUIIK-1.4. (40.001 A/02.5 3u.2)
WIIK-1.5. (40.001 A/02.5 3u.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Ta.2)
WIIK-1.8. (40.001 A/02.5 JIp.2 Tx.)
Heonxopoaubie HOIIK-1.1. (06.016 A/30.6 31.3) VYcTHbIl onpoc, Bompoc Ha
ypaBHEHHUS C HOIIK-1.2. (40.001 A/02.5 31.2) MIpOBEpKa sKk3amene 21-23
HOCTOSHHBIMH HMOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSITEILHOM
kosdpdurmentamu. [Mouck | MOIK-1.7. (40.001 A/02.5 Tx.2) HeayAuTOPHOMN
YaCTHOTO PELICHHS. HOIIK-1.8. (40.001 A/02.5 dp.2 Tn.) paborhl,
7 HNIIK-1.2. (06.016 A/30.6 31.3) KOHTPOJIbHAS
WNIIK-1.3. (40.001 A/02.5 31.1) pabora 1o Teme
WIIK-1.4. (40.001 A/02.5 31.2)
WUIIK-1.5. (40.001 A/02.5 3u.4)
UIIK-1.6. (06.016 A/30.6 V.1)
WUIIK-1.7. (40.001 A/02.5 Tu.2)
WIIK-1.8. (40.001 A/02.5 [Ip.2 Tx.)
CsoiicTBa HyJei NOIIK-1.1. (06.016 A/30.6 3u.3) YcTHBIH ompoc, Bompoc Ha
peleHus MOIIK-1.2. (40.001 A/02.5 31.2) MpoBEpKa sKk3amene 24-27
nuhbepeHInanTbHBIX HNOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSITEITLHON
ypaBHenuii. Teopema NOIIK-1.7. (40.001 A/02.5 Tn.2) HeayAuTOPHON
HIrypma. Pemenue NOIIK-1.8. (40.001 A/02.5 [Ip.2 Ta.) paboThI
8 JIUHENRHBIX HUIIK-1.2. (06.016 A/30.6 31.3)
nuhbepeHInaTbHBIX HIIK-1.3. (40.001 A/02.5 3n.1)
yYpaBHEHHI C TOMOIIBIO WUIIK-1.4. (40.001 A/02.5 31.2)
PpSIOB. WNIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 ¥.1)
WUIIK-1.7. (40.001 A/02.5 Tx.2)
NIIK-1.8. (40.001 A/02.5 Ip.2 Tx.)
3asucumocts perrenns ot | MOIK-1.1. (06.016 A/30.6 31.3) VYcTHBIH ompoc, Bompoc Ha
HAYaJbHBIX 3HAYCHUH 1 HOIIK-1.2. (40.001 A/02.5 31.2) pOBEpKa sk3amene 28-30
mapaMeTpoB. HOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSITETLHOM
HOIIK-1.7. (40.001 A/02.5 Tn.2) Heay U TOPHOM
HOITK-1.8. (40.001 A/02.5 [Ip.2 Tx.) paboThI
9 WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 3u.4)
HIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Txa.2)
HIIK-1.8. (40.001 A/02.5 [Ip.2 Tx.)
OIHOPOIHBIE CHCTEMBI HOIIK-1.1. (06.016 A/30.6 31.3) VYerubriit ompoc, Bompoc Ha
JTMHEHHBIX HOIIK-1.2. (40.001 A/02.5 31.2) MIpOBEpPKa sk3amene 31-33
i bepeHInaTbHBIX HOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSITEITEHOM
ypaBHEHHIA C HOIIK-1.7. (40.001 A/02.5 Tn.2) Heay U TOPHOM
MTOCTOSIHHBIMHA HOIIK-1.8. (40.001 A/02.5 [Ip.2 Tx.) paboThI,
10 KO3 PUITHEHTAMH. HIIK-1.2. (06.016 A/30.6 31.3) KOHTPOJIbHAsT
IMoctpoenwue ob1eTro WIIK-1.3. (40.001 A/02.5 31.1) paboTa 1mo Teme
peteHus. WUIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 3u.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Ta.2)
HIIK-1.8. (40.001 A/02.5 [Ip.2 Tx.)
JIvHeliHbIe HOIIK-1.1. (06.016 A/30.6 31.3) YcTHbIi onpoc, Bompoc Ha
11 | meomHopomusie cucrembr | MOIIK-1.2. (40.001 A/02.5 31.2) poBepKa sk3amene 34-35

C IOCTOSAHHBIMHU

HOIIK-1.4. (06.016 A/30.6 V.1)

CaMOCTOSTEIIbHOMI




ko3 durmentamu. [Touck
YaCTHOTO PEIICHUS.

VOIIK-1.7. (40.001 A/02.5 T1.2)
VIOTIK-1.8. (40.001 A/02.5 Jp.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 311.1)
WIIK-1.4. (40.001 A/02.5 311.2)
WIIK-1.5. (40.001 A/02.5 311.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 JIp.2 T

HeayIUTOPHOU
paborThl,
KOHTPOJIbHAS
paboTa mo Teme

12

YcToluuBOCTS IO
JIsanyHoBY.
I'eomeTpuueckas
WHTEpIIpeTanusl.

Y CTONYHUBOCTH HYJIEBOTO
pelIeHus OJJHOPOAHON
CHCTEMBI

TG hepeHIMaTHHBIX
ypaBHEHUH ¢
HOCTOSHHBIMH

k03 dunueHTaMU.

MOTIK-1.1. (06.016 A/30.6 31.3)
WOIIK-1.2. (40.001 A/02.5 31.2)
MOTIK-1.4. (06.016 A/30.6 V.1)
VOIIK-1.7. (40.001 A/02.5 T1.2)
VOIIK-1.8. (40.001 A/02.5 [p.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WTIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 T1.2)
WIIK-1.8. (40.001 A/02.5 JIp.2 Tx.)

VYerHbll onpoc,
IIpOBEpKa
CaMOCTOSITEIbHON
HeayIUTOPHOU
paboTsl

Bonpoc Ha
sKk3aMeHe 36-38

13

Jlemma JlsmyHoBa.
Teopema Yeraena.
YcToitunBocTh 10O
NEepBOMY MPHOIHIKEHHIO.

WOIIK-1.1. (06.016 A/30.6 31.3)
WOIIK-1.2. (40.001 A/02.5 31.2)
WOIIK-1.4. (06.016 A/30.6 V.1)
MOTIK-1.7. (40.001 A/02.5 T1.2)
MOIIK-1.8. (40.001 A/02.5 Jp.2 T.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 Jip.2 Tn.)

YcerHbll onpoc,
IIpOBEpKa
CaMOCTOATENbHON
HeayIMTOPHOU
paboThI

Bonpoc Ha
sk3aMmene 39-41
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IToBenenue TpackTopuit
JINHEHHOM OJHOPOIHON
CHCTEMBI
mddepeHmanbHbIX
YPaBHEHUI BTOPOTO
MOPSIZIKA C IOCTOSTHHBIMU
ko3 dunreHTaMU.

MOTIK-1.1. (06.016 A/30.6 311.3)
MOTIK-1.2. (40.001 A/02.5 311.2)
MOTIK-1.4. (06.016 A/30.6 V.1)
MOTIK-1.7. (40.001 A/02.5 T1.2)
MOTIK-1.8. (40.001 A/02.5 JIp.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tn.2)
WIIK-1.8. (40.001 A/02.5 [p.2 Tn.)

YcerHbll onpoc,
IIpOBEpKa
CaMOCTOSTEILHOU
HEayIUTOPHOI
paboThI

Bormpoc Ha
sx3amene 42-45
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HeBrsipoxxneHHble
TTOJIOXKEHHS PABHOBECHS
aBTOHOMHOM CHCTEMBI
BTOPOTO MOPSAKA.

Y cTOMYHUBOCTH
TIePUOANIECCKIX
peLIeHUA.

MOTIK-1.1. (06.016 A/30.6 31.3)
WOTIK-1.2. (40.001 A/02.5 31.2)
WOTIK-1.4. (06.016 A/30.6 V.1)
WOTIK-1.7. (40.001 A/02.5 Tx.2)
MOTIK-1.8. (40.001 A/02.5 JIp.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WTIK-1.5. (40.001 A/02.5 3n.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 T1.2)
WIIK-1.8. (40.001 A/02.5 [p.2 To.)

YertHblii onpoc,
IIPOBEPKa
CaMOCTOSITEIbHOU
HEayAUTOPHOI
paboTsI

Bormpoc Ha
sk3amene 46-48
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Kpaesble 3agaun.

HOIIK-1.1. (06.016 A/30.6 31.3)
HOIIK-1.2. (40.001 A/02.5 31.2)
HOIIK-1.4. (06.016 A/30.6 V.1)
HOIIK-1.7. (40.001 A/02.5 Ta.2)
HOIIK-1.8. (40.001 A/02.5 [Ip.2 Tr.)
UIIK-1.2. (06.016 A/30.6 31.3)

YertHblii onpoc,
IIpOBEpKa
CaMOCTOSITEILHOU
HeayIUTOPHOU
paboTsI

Bormpoc Ha
sk3amene 49-52




WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 311.2)
WIIK-1.5. (40.001 A/02.5 311.4)
UIIK-1.6. (06.016 A/30.6 ¥.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 JIp.2 T

YpaBHEHUS C YaCTHBIMU HOIIK-1.1. (06.016 A/30.6 31.3) YcTHBIH onpoc, Bompoc Ha
mpou3BoHbME ieporo | MOIIK-1.2. (40.001 A/02.5 31.2) IIpOBEpKa sKk3ameHe 53-55
MOPSIIKA. HOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSITEITbHON

HOIIK-1.7. (40.001 A/02.5 Tn.2) HeayInTOpHOH

HOIIK-1.8. (40.001 A/02.5 Ip.2 Tn.) paboTHI
UIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WNIIK-1.5. (40.001 A/02.5 31.4)
UIIK-1.6. (06.016 A/30.6 V.1)
WNIIK-1.7. (40.001 A/02.5 Tn.2)
MIIK-1.8. (40.001 A/02.5 Ip.2 Ta.)
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HOK833Te.ﬂl/l, KPUTEPHUH M IIIKAJA OUECHKHA C(l)OpM]/IpOBaHHbIX KOMIIeTeHI M it

CootBercTBE HOPOIrOBOMY VPOBHIQ OCBOEHHS KOMIIETEHIUH IUIAHUPYEMBIM
pe3yibraTaM O0y4eHHs U KPUTEPUSM HX OIICHUBAHUS (OLICHKA: YIOBJETBOPHUTEILHO /3a4TEHO):
OIIK-1 Cnocob0eH npuMeHAITb (PYHIAMEHTAJIbHbIe 3HAHUS, MOJy4YeHHbIe B 00JIacTH
MaTeMaTH4YeCKUX U (WJIM) eCcTeCTBEHHBbIX HayK, W HCHO0JIb30BaTh HX B
npodeccuoHAIbLHOM 1eATeTbHOCTH
3Hathb HOITIK-1.1 (06.016 A/30.6 31.3) CiocobeH mpuMeHITh PyHIaMeHTaIbHbIC 3HAHMUSI,
MOJTy4YeHHbIE B 0O0JIACTH MaTEeMaTUYECKUX H (WJIM) ECTECTBEHHBIX HayK, H
WCIOJIb30BATh UX MPH aHAJIN3€ MPeIMETHON 00acTu
HOIIK-1.2 (40.001 A/02.5 3n.2) OTe4ecCTBEHHBI U MEXIyHApOIHBIH OMBITB B
o0nacTi MaTeMaTU4ecKuX W (UJIM) eCTECTBEHHBIX HayK, M MCIIONb30BaTh UX B
npodeccnoHanbHOM 1eATeNbHOCTH

Ymerb HOIIK-1.4 (06.016 A/30.6 ¥Y.1) Mcrionp30BaTh CYIIECTBYIONMINE TUIIOBBIC PEIICHHS
Y 11a0JIOHBI TP aHAJIN3€ BXOIHBIX JTaHHBIX

Baagers HOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBemenue HaOMOIEHUNA W HW3MEPCHUI,
COCTaBJICHUE MX OMHCAHUHN U (POPMYITHPOBKA BHIBOJIOB
HOIIK-1.8 (40.001 A/02.5 [p.2 Tn.) JlearenbHOCTh, HallpaBieHHAsT Ha pPEIICHUE
3aJa4 aHAMTHYECKOTO XapakTepa, MPEINoJaraliuX BbIOOP W MHOroodpasue
aKTyaJbHBIX CIIOCOOOB PEIICHUsS 3a/la4, C HMCIOJb30BaHHEM (YHIaMEHTAIBHBIX
3HaHUH, MOJYYSHHBIX B 00JIACTH MATEMAaTUYECKUX U (MJIM) €CTECTBCHHBIX HAYK

InK-1 Crnoco0eH peliaTh aKTyaJIbHbIE M 3HAYMMBbIE 321a4H NPUKJIATHOH MaTeMATUKHU
1 UHPOPMATHKH
3Hatb WNIIK-1.2 (06.016 A/30.6 31.3) TIpenmerHast 001acTh MPUKIAAHON MAaTEMAaTHKH H
UH(POPMATUKH

UIIK-1.3 (40.001 A/02.5 3n.1) llenu u 3agayu MPOBOJUMBIX HCCICIOBAHUA H
pa3paboTOK, 3HAYMMBIE 3a/1a4X MPUKIIAJHON MaTEMaTHKU U HH(POPMATUKU
NIIK-1.4 (40.001 A/02.5 3H.2) OTeuecTBEHHBIN 1 MEXTyHAPOIHBIN OMBIT PELICHUS
aKTyaJbHbIX U 3HAUUMBIX 33]a4 MPUKJIaJHOW MaTEMaTHK! U HHPOPMATUKU
UIIK-1.5 (40.001 A/02.5 3u.4) Meroapl MpPOBEOCHHUS HKCIEPUMEHTOB U
HabmroieHuil, 0000meHnsT 1 00pabOTKHM WHGOPMALMU NpPU pEIIeHHH 3a/1ad B
00JIacTH MPHUKIIAIHON MaTeMaTUKHU U MH(POPMaTHKH



YMmernb

Baagern

NIIK-1.6 (06.016 A/30.6 ¥Y.1) Anamu3upoBaTh BXOJHBIC JaHHbIE TPU PELICHUU
3aa4 B 00JIACTH MPHUKJIATHON MaTeMaTUKU U HH(OPMATHKH

NIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBemeHue HAOMIOACHUI W HW3MEpPEHU,
COCTaBJICHUE UX OMTUCAHUI 1 ()OPMYIIMPOBKA BBIBOJIOB IIPH aHATIN3E PEIICHUN 3a/1a9
MIPUKJIATHON MaTeMaTUKH U NHPOPMATUKA

NIIK-1.8 (40.001 A/02.5 p.2 Tn.) HdesaTensHOCTh, HalpaBJICHHAs Ha PEIICHUE
3a/1a4 aKTyaJIbHbIC W 3HAYUMBIC 33/1a4H MPUKIIAJHON MaTEeMaTUKH U HH()OPMATHUKH
AQHAJTMTHYECKOTO  XapakTepa, TMpeanojiaralonmx BbIOOp W MHOroobOpasue
aKTyaJbHBIX CIIOCOOOB pEIICHHMS 3aa4

Coorsercterie  0230BOMY __VPOBHK)  OCBOEHMsI  KOMIIETEHIIU IIJIAHAPY CMbIM
pe3yabTataM OOYUYCHHUS U KPUTEPHUSAM MX OICHUBAHUS (OI[CHKA: XOPOIIO /3a4TEHO):

OIIK-1

3HaTH

YMeThb

Baagern

IIK-1

3HaTh

YMmerh

Baagernb

Cnoco0eH npuMeHSITb (PyHIaMEHTAJIbHbIe 3HAHUS, MOJYy4YeHHbIe B 00JIacTH
MaTeMAaTHYeCKUX M (WJIH) eCTeCTBEHHbIX HayK, M MHCH0JIb30BaTh HX B
npodeccuoHAIbLHOM 1eATeIbHOCTH

HOITIK-1.1 (06.016 A/30.6 31.3) CiocobeH mpuMeHsTh PyHIaMeHTaIbHbIC 3HAHUS,
MOJIyYeHHbIE B O0JIaCTU MAaTeMaTH4eCKUX M (MJIM) ECTECTBEHHBIX HayK, H
WCIIOJIb30BaTh UX MPHU aHATU3€ MPEeIMETHOM 06acTu

NOIIK-1.2 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH U MEXIYHApOJHBIH ONBITB B
o0nacTh MaTeMaTU4YeCKuX W (MJIM) eCTECTBEHHBIX HayK, M MCIIOJb30BaTh UX B
poeCCHOHATBHON JIeATETLHOCTH

HOIIK-1.4 (06.016 A/30.6 ¥Y.1) Mcnioyib30BaTh CYIIECTBYIONINE TUIIOBBIC PEIICHHMS
Y 11a0JIOHBI IIPH aHAJTN3€ BXOIHBIX TaHHBIX

HOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenne HAONIOACHUA W W3MEPECHH,
COCTaBJICHUE UX OMHCAHUHN U (POPMYITHPOBKA BHIBOJIOB

HOIIK-1.8 (40.001 A/02.5 [p.2 Tn.) JlearenbHOCTh, HaNIpaBiCHHAs Ha pPEIICHUE
3aad aHAMTHYECKOTO XapakTepa, MPEIIoararoiuX BBIOOP M MHOrooOpasue
aKTyaJbHBIX CIIOCOOOB pEIICHUsS 3a/la4, C HMCIOJIb30BaHHEM (YHIaMEHTAIBHBIX
3HaHUH, MOJyYSHHBIX B 00JIACTH MAaTEMaTUYECKUX U (MJIM) €CTECTBECHHBIX HAYK

Cnoco0eH pemarhb aKTyaJbHbIE M 3HAYUMBbIE 321244 NPUKJIAJTHOH MAaTEeMATHKHU
U HHPOPMATHKH
HIIK-1.2 (06.016 A/30.6 3n.3) IIpenMeTHas 00acTh MPUKIAAHOW MaTEeMAaTHUKU U
nHpOpPMATHKH
HIIK-1.3 (40.001 A/02.5 3n.1) Lenn u 3amauu MpOBOJMMBIX HMCCIICIOBAHUN H
pa3paboToK, 3HAUMMBIE 3a/1a4M MPUKIATHON MAaTEMAaTUKH U HH(DOPMATUKH
NIIK-1.4 (40.001 A/02.5 31.2) OTeuecTBEHHBIN 1 MEKTyHAPOIHBIH OIBIT PELICHUS
aKTyaJlbHBIX U 3HAYMMBIX 33/1a4 MPUKJIAJHON MaTeMaTUKU U UHHOPMATUKU
HIIK-1.5 (40.001 A/02.5 3n.4) MeTonpl TMPOBEACHHUS OKCICPUMEHTOB |
HaOMrOACHUH, 00001IeHNus M 00paOOTKM HMHGPOPMAIMKM TPU PEIICHUH 3aJad B
o0acTy MPUKIATHON MaTeMaTUKU U HHPOPMATHKU

NIIK-1.6 (06.016 A/30.6 ¥Y.1) AHanmu3upoBaTh BXOJHbIE JaHHbIE TpU PELICHUU
3aJa4u B 00JIaCTH MPUKJIAAHON MaTeMaTUKU U HH(OPMATUKH

UIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenmeHue HaOMIOACHUN U HW3MEpEHU,
COCTaBIIEHUE UX OMUCAHUI 1 (JOPMYITHUPOBKA BHIBOJOB MPHY aHATHM3E PELISHUH 3a1a4
MIPUKJIATHON MaTeMaTUKU U NHPOPMATUKU



NIIK-1.8 (40.001 A/02.5 Ip.2 Tna.) JlesrenbHOCTh, HampaBlicHHAas Ha pPEIICHUE
3a/la4 aKTyaJdbHbIC U 3HAYUMBIC 33/1a4H MPUKIAJTHON MaTEeMaTUKA U UH()OPMATUKH
AQHAJIMTHYECKOTO  XapakTepa, Mpeanojaraloiyx BeIOOp W MHOroooOpasme
aKTyaJIbHBIX CLIOCOOOB pelIeHHs 3aa4

CootBercTBe HNPOJABHMHYTOMY VPOBHIQO OCBOCHHS KOMIETCHIUH TUIAHUPYEMBIM
pe3ysbraTaM 00y4eHHs U KpUTEPHSM MX OIICHUBAHUS (OLICHKA: OTJHYHO /3aYTEHO):

OIIK-1 Chnoco0eH npuMeHATH (PYHIAMEHTAJIbHbIe 3HAHHS, MOJYy4YeHHbIe B 00JIacTH
MaTeMAaTHYeCKUX M (WJIH) eCTeCTBEHHbIX HayK, M HCIO0Jb30BaTh HX B
npodeccuoHAJIbHOU 1eATeTbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 31.3) CriocoOeH npuMeHsTh (hyHIaMEeHTaIbHbIC 3HAHUS,
MOJIyYeHHbIE B O0JIACTU MAaTeMaTH4eCKUX M (MJIM) ECTECTBEHHBIX HayK, H
HCIIOJIb30BATh UX MPH aHAJIN3€ MPEeIMETHON o0IacTu
NOIIK-1.2 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH U MEXIYHApOJHBIH ONBITB B
o0nacTh MaTeMaTU4YeCKuX W (MJIM) €CTECTBEHHBIX HayK, M MCIIOJNb30BaTh UX B
poeCCUOHAIBHON JIeATETLHOCTH

Ymern NOIIK-1.4 (06.016 A/30.6 V.1) Ucnonb30Bath CyIIeCTBYIOIME TUIIOBBIE PELICHUS
Y 11a0JIOHBI TP aHAJIN3€ BXOIHBIX JaHHBIX

Baapgers UOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBeneHue HaOMOACHUN U U3MEpEHHI,
COCTaBJICHUE UX OMHCAHUH U (POPMYITHPOBKA BHIBOJIOB
HOIIK-1.8 (40.001 A/02.5 [p.2 Tna.) JledarenbHOCTh, HallpaBieHHAsT Ha pPEIICHUE
3aad aHAJMTHYECKOTO XapakTepa, NPEIoIararolluX BBIOOp M MHOrooOpasue
aKTyaJbHBIX CIIOCOOOB pEIICHHUsS 3a/a4, C HMCIOJIb30BaHHEM (YHIaMEHTAIBHBIX
3HaHUH, MOJyYEHHBIX B 00JIACTH MAaTEMAaTUIECKUX U (MITH) ECTECTBEHHBIX HAYK

IIK-1 Cnoco0eH pemaTh aKTyaJibHbIE M 3HAYUMBbIE 321a494 PUKJIAHOH MATEMATUKH
U UHPOPMATHKHU
3HarThb HIIK-1.2 (06.016 A/30.6 3n.3) I[IpenMeTHast 00acTh MPUKIAAHOW MaTEeMAaTUKU U
nHpOpPMATUKHI

HIIK-1.3 (40.001 A/02.5 3n.1) Lenmu u 3amauyu MpOBOAMMBIX HMCCIICIOBAHUN H
pa3paboTOK, 3HAYMMBIE 3a/1a41 PUKIIAJHON MATEMAaTHKH U HHPOPMATUKH
HNIIK-1.4 (40.001 A/02.5 31.2) OTeuecTBEHHBIM M MEXKTyHAPOIHBIN OIBIT PEIICHHUS
aKTYaJIbHBIX U 3HAUUMBIX 337124 PUKIATHOW MATEMaTHKH U HHPOPMATUKH
HIIK-1.5 (40.001 A/02.5 3n.4) Metonpl TMPOBEACHHUS OKCICPUMEHTOB |
HaOMOACHUH, 00001IeHNsT W 00pabOTKM HMHGpOpPMAIUM TPH PEIICHUH 337ad B
00JIaCTH MPHUKJIATHON MaTeMaTHKH U HH(POPMAaTHKH

Ymersn UIIK-1.6 (06.016 A/30.6 VY.1) AHanmu3zupoBaTh BXOAHBIE JaHHBIE IPHU PELICHUH
3a/1a4 B 00JIaCTH MPUKIATHONW MaTeMAaTUKH U HH()OPMATUKH

Baagers UIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBencHue HaOMIOACHUHA M HW3MEPCHHUH,
COCTaBJICHUE MX OIMMCAHUH ¥ (OPMYJIMPOBKA BHIBOJIOB IPHU aHAJIM3E PEIICHUH 3a1a4
MIPUKJIATHON MaTeMaTUKu U HHPOPMATUKU
NIIK-1.8 (40.001 A/02.5 Hp.2 Tna.) HdesatenbHOCTb, HampaBlIeHHAs Ha PELICHUE
3a/1a4 aKTyajibHbIe U 3HAYMMbIE 33/1a4M MPUKIAJTHON MaTeMaTUKU U UH()OPMATUKH
AQHAJIMTUYECKOTO  XapakTepa, [MPEANoNaraloimx BBIOOp M MHOrooOpasue
aKTyallbHBIX CIIOCOOOB pelleHus 3a1a4



TunoBbie KOHTPOJIbHBIC 3aIaHUS WJIN UHBIC MaTepHuaJibl, H606X0)II/IMI>IC AJIsl ONEHKH
3HaHI/lﬁ, yMeHHﬁ, HaBbIKOB H (I/I.]'[I/I) OonbITa ACATECJIBHOCTH, XAPAKTCPUIYIOIIUX I3Tallbl
(l)OpMI/IPOBaHI/IH KOMIIeTEHII Ml B nmpouecce OCBOCHUS 06pa30B3TeJ’ILHO]7[ MporpaMmmbl

BOHPOCI)I AJisi CEeMUHApoOB, KOJUVIOKBUYMOB, coﬁeceHOBaHm{

BUWJIET 1

1. Teopema cymiecTBOBaHUS M €AMHCTBEHHOCTH ISl TIMHEHHBIX CHCTEM.

2. Teopema JInyBWIUISL IS TMHEHHBIX OJHOPOTHBIX CHCTEM.

3. 3agaua. YpaBHEHUs B NONHBIX AuddepeHnnanax u NpuBOAAIIHECs K HIM.

BUJIET 2
1. IIpocreiimue kiaccyl 0ObIKHOBEHHBIX MU (hepeHIINaTbHBIX YpaBHEHUN
MIEPBOTO MOPSIJIKA.
2. CBOIiCTBa peNICHNH JTMHEWHBIX OJTHOPOJHBIX CUCTEM (TeopeMbl 1, 2, 3).
3. 3agaua. OTHOPOAHBIE YPAaBHEHUS M MPUBOJISIIUAECS K HUM.

BUJIET 3
1. YTBepxxaeHue o mpeCTaBICHUN PEeIIeHUs] HEOJTHOPOTHOW CUCTEMBI,
CJIEJICTBHE.
2 I 3 kahjX
. Jlemma o nuneiHO# He3aBucUMOCTH QYHKIUH BUAa X €7,
3. 3agaya. YpaBHEHUs, HE pa3pelIeHHbIC OTHOCHTEIBHO TIPOU3BOIHOM.

BUJIET 4
1. Teopema cyliecTBOBaHUS U €AMHCTBEHHOCTHU pelieHus 3agaun Komm s
JUHEWHOTO ypaBHEHHS N-OTO MOPsI/IKA.
2. [Tonck 9acTHOTO PEIICHUs JTMHEHHOTO HEOAHOPOIHOTO YPAaBHEHHS C
MTOCTOSTHHBIMH KO3 dUIIMEHTaMH (PE30HAHCHBIN CITyJaii).
3. 3amava. YpaBHEHHS C pa3lIeICHHBIMHU U Pa3ACISIFOIIUMUCS TEPEMEHHBIMU H
MPHUBOASIIUECS K HUM.

BUJIET 5
1. Teopema o rnaaxkoctu peuieHuit nuddepeHInanIbHbIX ypaBHEHUH.
2. [Tonmxenue nopsaKa JMHEHHOT0 OJHOPOIHOTO U depeHIInaTbLHOTO
YpaBHEHHS.
3. 3amayva. JIuHeHBIC ypaBHEHUS MIEPBOTO MOPsIIKA.

KommnuiekT 3agannii 1Jisi KOHTPOJbHOH padoThl

Tema 1. ludppepeHuuansbHble ypaBHEHHS IEPBOTO MOPSIKA.

3ananue: OnpeenuTh TUII U PELIUTh Kaxkaoe aupdepeHInalbHOe ypaBHEHHE EPBOTO
nopsiKa.

BapuanT 1

1. 2t + 3x — 1)dt = (5 — 4t — 6x)dx;

2.xy =e” +2y

3.dy + (xy —xy®)dx = 0;

4, x?y' — 2xy = 3y;

5.y —1=e*%,

Bapuanr 2
1.ysinx +y'cosx = 1;
2.2x3+y=xy’

3.x(x— 1Dy +2xy =1;



y .
x(x+1)’
5.xy —2y = —2x2
Tema 2. luddepennmansabie ypaBHEHUS BBICIIUX ITOPSIKOB.
3ananue: Pemnth ypaBHEHHE.

4.y'—1=

Bapuanrt 1
’ 72 ’ .
1-xyy —xy —yy =0
3. y(4) — 2y”'+ 2y"— 2y +y =0;
4.y(5)+8y + 16y = 0;
5.y"+ 5y + 6y = cos 2x;
6.y" +4y + 3y = cosx;
7.y" +y—tgx
8.y —y _m,
9. x y —3xy + 3y = 5x2 —x;

10. x%2y" — xy'— 3y = 5x*.
Bapuanr 2
1.y " =7y "+ 16y — 12y = 0;
2.y® +4y" +8y"+ 16y + 16y = 0;
”2 ’

Ly =40 - D;
xy' =y ln—
" 1 .

+ y CQSX

/ ' sinx |
’ Yy ’_ cos2x’

— 4y + 3y =sinx;
— 5y'+6y = sin 2x;
9. x y —3xy + 3y = 5x2 —x;
10. x%y" — xy'— 3y = 5x*.
Tema 3. Cuctemsl muddepeHnnanTbHIX YPaBHCHHMN.
3aganue: PemuTh cucTEMY ypaBHEHHUIA.

©N O U s w
<

"<"‘<‘

Bapuant 1
x' =y,
1. y —4x + 4y,
=—-2x+y+2z
=2x + 6y — 15z,

2. y'=x+y—52,
z =x+2y— 6z
3{x'=—x—2y+26t,
|y = —2x + 2y + 5et.
4{ x = 4x + 2y,
|y = —x+y+2et.
Bapuanr 2
x'=9x — 6y — 2z,
1.4y =18x — 12y — 3z,
z' =18x — 9y — 62.
x' =4x + 6y — 15z,
2.3 y' =x+3y—5z
z' =x+2y—4z



'

3 ’x = —x + 3y,

y =-x+3y+et.
x' =4x+y—e %,

y' = —5x —2y.

3a4eTHO-IK3aMeHAIIMOHHbIE MAaTepUAJbl I MPOMEKYTOYHOH  aTTecTAIUH
(3x3ameHn/3auer)

BOl'[pOCLI AJISl MOATOTOBKHU K 3K3aMEHY

1. OcHOBHBIC TIOHSATHS TEOPUU OOBIKHOBEHHBIX Ju(epeHITNAIBHBIX ypaBHEHUH.
Huddepenunanbable  ypaBHEHUsI TEPBOTO TMoOpsiaka (C  pa3fessiollUMUCA TEepEeMEHHBIMU,
OJIHOPOJIHBIE ~ ypaBHEHHWSA, YpaBHEHUS B TONHBIX JuddepeHnnanax, WHTErPUPYIOITUI
MHOXHUTEb).

2. JIuneitHble ypaBHEHUS 1-0r0 TOpsiIKa.

3. Jlemma I'ponyosna — benmana.

4. Teopema O CymiecTBOBaHMUM M eauHCTBeHHOCTH pemnenus ([luxapa) nns ogHOTO
¢ depeHInanbHOro YpaBHEHHUSI.

5. Teopema Ilmano (6e3 pgokazarenscTBa). TeopemMa O TJAAKOCTH  PEIICHHS
¢ depeHInanbHOro0 YpaBHEHHUSL.

6. Teopema Ilukapa mist cucTeM.

7. Teopema CyIIECTBOBAHMS U €JMHCTBEHHOCTH ISl TUHEHHBIX CUCTEM.

8. CBoiicTBa peleHnii TMHEWHBIX 0THOPOIHBIX cucTeM. (Teopewmsr 1,2,3).

9. CBoiicTBa penieHni JTMHEHHBIX 0THOPOIHBIX cucTeM. (Teopemsr 4,5).

10. Teopema JlnyBuiIs 1Sl TUHEHHBIX CUCTEM.

11. ®ynnameHTanbpHass MaTpuiia U €€ CBOMCTBRA.

12. JIuneiHbIe HEOHOPOAHBIE CUCTEMBI. YTBEPXKICHUE U CIEACTBHE. MeToj Bapuaiuu
MIPOU3BOJIbHBIX MOCTOSIHHBIX.

13. JIuneitapie nuddepeHnraibHble ypaBHEHUS N-0TO TMOPSIAKA. DKBHBAJICHTHOCTH
ypaBHEHHsI N-0r0 MOpsAJKa U cHUCTeMbl. TeopeMa CyliecTBOBaHUS U €IUHCTBEHHOCTH PEILEHUs
3anaun Ko as ypaBHEHUS! N-0T0 Mopsika.

14. CpolicTBa pelieHul JUHEHHBIX OAHOPOAHBIX nu(depeHInanbHbIX YpaBHEHUH N-0T0
nopsiaka. Teopemsr 1,2,3.

15. CBoilicTBa pelieHnul JUHEHHBIX OAHOPOAHBIX NTU(dEepeHINATBHBIX YPaBHEHUN N-0T0
nopsiaka. Teopemsi 4,5.

16. Teopema JInyBusia. [lonmwkenue nopsiika TMHEHHOTO OTHOPOAHOTO YpaBHEHUSI.

17. Meto Bapuaiy IpOM3BOJIbHBIX MOCTOSHHBIX JUISI HEOJHOPOIHOTO ypaBHEHUS N-0Tr0
MOPSAJIKA.

18. Jluneitnpie muddepeHnnaIbHble ypaBHEHUS N-Or0 TMOpsiAKA C  MOCTOSITHHBIMHU
KodpduimeHTaMy, cliydaid TPOCTBIX XapakTepuctuyeckux uyucen. Iloctpoenne o06miero
BEIIECTBEHHOT'O PEIICHUSI.

19. Jlemma o nuHEHON He3aBUCUMOCTH (QYHKIIUI BUAA xke

20. JIunelinple ypaBHEHHsS C TMOCTOSHHBIMH KO3(h(dULIMEeHTaMu, Clly4aid KpaTHBIX
XapaKTePUCTHUUECKUX YHCE.

21. HeogHopoHBIE ypaBHEHUS C TOCTOSIHHBIMU Koddduiuentamu. [lowick yacTHOro
pELIEHNs B HEPE30OHAHCHOM CITy4ae.

22. HeogHOpOIHBIE ypaBHEHUS C TOCTOSIHHBIMU Koddduiuentamu. [lowck yacTHOro
pEILIEHNs B PE30HAHCHOM ClIy4ae.

23. HeogHopoiHBIE ypaBHEHUS C TOCTOSIHHBIMU Kkoddduiuentamu. [lowick yacTHOro
pEILIEHNS B BELIECTBEHHOM CIIy4dae.

24. CoiicTBa Hynel perieHus audpdepeHanbHbix ypaBHeHuid. Jlemma 1,2. Crnieacrsue.

25. Teopema cpaBuenus lItypma. 3ameuanus.

Amx



26. Cnencrus 1,2,3,4.

27. Pemenne nuHeiHbIX U QepeHInanbHbIX YPABHEHUH C TOMOIIBIO CTETIEHHBIX PSIOB.

28. 3aBHCHMOCTH PEIICHHS OT HAYaIbHBIX 3HAUCHUH U mapameTpoB. Jlemma Anamapa.

29. Teopema O HENpPEPHIBHON 3aBHUCUMOCTH U AUPPEPEHIUPYEMOCTH pEUICHUH OT
[1apameTpoB.

30. CriencTBrE M3 TEOpPEMBbI O HEMPEPHIBHON 3aBUCHMOCTH M auddepeHumpyemocTu
pemienuid. [lomyuenue 3aaa4 15 IPOU3BOJHBIX 110 TApaMETPy U HAYAJIbHBIM YCIOBUSIM.

31. OmHOpOAHBIE CUCTEMBI TUHEHHBIX UG GEPEHINATBHBIX YPaBHEHHH C MOCTOSHHBIMH
ko punmenTamu. Bunx obmiero pemeHns B ciaydae MaTpHIBI IPOCTON CTPYKTYpHI. Boinenenue
BEILIECTBEHHOI'O PELLIECHUSI.

32. Bun oOmero pemeHus JTHHEHHOW OJHOPOMHOW cHCTEMBl AU (hepeHITHATEHBIX
YpaBHEHMI B clyyae MaTpHUIlbl OOLIEro BUa. BbleneHne BeecTBEHHbIX PEIICHU.

33. Metox HeomnpeaeneHHBIX KOA((UIIMEHTOB ITOMCKa OOIIEro peNIeHHsS JTHHCHHON
OJIHOPOJHOM CHUCTEMBI.

34. JIuneiiHbIe HEOTHOPOJHBIE CHCTEMBI TU(PEepEHIINATHHBIX YPABHEHHUH C IIOCTOSTHHBIMHU
koap¢unmentamu. Ilouck YacTHOro pelIeHUsT METOJIOM HEOIpeNeIeHHbIX KO03((UINEHTOB
(Hepe3oHaHCHBIN cily4dail).

35. JluneiiHbIe HEOTHOPOJHBIE CHCTEMBI TU(PepEHIINATHHBIX YPABHEHHH C IIOCTOSTHHBIMHU
kodp¢unmentamu. Ilonck yYacTHOro pemieHHss METOIOM HEOIpeaeiaeHHbIX Ko3(hduireHTon
(pe3oHaHCHBIN cydaii). BenecTBeHHBIN Citydail.

36. Onpenenenne ycroiauBocTr 110 JIsimyHoBY. CBeJICHHE UCCIICIOBAHMS YCTOHIHMBOCTH
HEHYJIEBOTO PEIICHUs K HCCIIEeOBAaHUIO0 YCTOWYMBOCTU HyJIEBOro pemeHus. ['eomerpruyeckas
untepnpetarus. [IpeobpazoBanue NHHEHHOW cHUCTeMBbl IU(PPEPEHINATBHBIX ypaBHEHUH C
MIOCTOSIHHBIMH KO3((PULIEeHTaMU.

37. YCTOMYMBOCTh HYJIEBOTO PEHICHUS OJHOPOMHON cHucTeMbl auddepeHIInaIbHbIX
YpaBHEHUM ¢ MOCTOSIHHBIMU KO3 durmentamu. Jlemmer 1,2.

38. YCTOMYMBOCTh HYJIEBOTO pEIICHUS OIHOPOJHOM CHUCTeMBI uddepeHInamIbHbIX
YpaBHEHUM ¢ MOCTOSIHHBIMU K03 urmentamu. Teopems! 1,2,3. 3ameuanue.

39. JlemMma JlsmryHOBA.

40. Teopema YeraeBa o HeyctoWumBocTtd. Kputepmit Payca-I'yppuma  (6e3
JIOKA3aTeNIbCTBA).

41. Teopema JIssmyHOBa 00 YCTOHYMBOCTH 10 IEPBOMY MPUOIMIKCHHUIO.

42. TloBeneHue TPACKTOPUM JTMHEHHON OJHOPOAHOW cHCTeMBbI uddepeHInaTbHBIX
YpaBHEHHI BTOPOTO MOPSIKA C MOCTOSIHHBIMU K03 duiineHTamMu (y3em, Ceio).

43. TloBeneHne TPACKTOPUM JIMHEHHON OTHOPOAHOW CcHCTeMBbI uddepeHInaTbHBIX
YpaBHEHUM BTOPOT'O MOPSIKA C MOCTOSTHHBIME KO3 duimenTamu (PoKyc, EHTP).

44, TloBeneHue TPACKTOPUM JTMHEHHON OTHOPOAHOW CcHCTeMbI auddepeHInaTbHBIX
ypaBHEHUU BTOPOTO MOPSAJKAa C TMOCTOSHHBIMH KOd(pduiueHTamMu (AUKpUTHYECKUI y3em; {

4, #0,4, =03).

45. [loBeneHue TpaeKTOpUN JUHEHHOW OIHOPOAHOM CHUCTeMbl AUQQepeHITuATbHBIX
YpaBHEHUU BTOPOTrO MOPSIKA C TOCTOSIHHBIMU KOX(pUIIMEHTaMH (BBIPOXKACHHBIN y3en; {

A =21,=0}).

46. HeBbIpOXK/ICHHbBIE MOJI0KEHUS PaBHOBECUS aBTOHOMHOM CHUCTEMbI BTOPOrO MOPSIKA.
Teopema o noBesieHUN TpaekTOpuii BOJIN3U (oKyca.

47. HeBbIpOXK/ICHHbBIE MOJIOKEHUSI PAaBHOBECHS aBTOHOMHOM CHCTEMbI BTOPOTO MOPSIIKA.
V3en, ceano (6e3 nokazatenbcTBa). IloHatue mnpenenbHoro mukna. IloBeneHue Tpaekropuit
BOJIN3M NPEJETBbHOIO [IUKIIA.

48. YcTOWYMBOCTh MEPUOJMUYECKUX PELICHUH.

49. Kpaessble 3anaun. AnsrepHatuBa ®Opearonasma. CrencTBus.

50. Ompenenenne ¢ynkuun I'puna. Teopema o cymectBoBaHuM (yHKIUM ['puHa.
CaoiictBa ¢pynkiuu ['puna.



51. YrBepxaenue o pyuxuuu G(t,S), ymosnerBopsioreii yeiaousm 1,2,3.

52. 3amaua Illrypma-JlmyBmmns. Teopema O CBOWCTBaX COOCTBCHHBIX 3HAYCHHU H
COOCTBEHHBIX (PYHKITUI.

53. YpaBHEHUsI C YaCTHBIMU MPOU3BOAHBIMH NEPBOro Mopsiaka. TeopeMbl O pelIeHusx
JMHEWHOTO OJTHOPOTHOTO YPaBHEHHUSI.

54. Tloctpoenue oO0mIero pemeHus KBAa3WIMHEHHOTO YpaBHEHHS C  YaCTHBIMH
MIPOU3BOIHBIMHU TIEPBOTO MOPSI/IKA.

95. 3agaua Kowmm st JIMHEWHOrO0 M KBa3WIMHEHHOrO YpaBHEHUHl C YacCTHBIMU
MIPOU3BOIHBIMHU TIEPBOTO MOPSI/IKA.

Kputepuu oneHuBanus pe3y/ibTaToB 00y4eHUs!

Orenka

Kpurepun oneHuBanus o sK3aMeHy

Bricokuii
YPOBEHb «5»
(0oTaM4HO)

OLICHKY «OTJIMYHO» 3aCIy’KMBAET CTYJEHT, OCBOUBILMI 3HAHUS, YMEHUS,
KOMITETEHIIMH ¥ TEOPETHUECKUI MaTepual 6e3 poOesioB; BHITOJIHUBLINI
BCE€ 3aJaHUs, MPEAYCMOTPEHHbIE YYEOHBIM IIJIJAHOM Ha BBICOKOM
KauyeCTBEHHOM YpOBHE; IpPaKTHYECKUE HAaBBIKM MPO(eccCHOoHaTBbHOTO
MIPUMEHEHHS] OCBOCHHBIX 3HAHUN c(hOPMUPOBAHBI.

Cpenunit
YPOBEHBb «4»
(xopor10)

OLICHKY «XOpOILIO» 3aCIy’KUBAET CTYACHT, NPAKTUYECKH IIOITHOCTBIO
OCBOMBIIMY 3HAHUS, YMEHHUs, KOMIIETEHIINN U TEOPETUYECKUIM MaTepual,
ydyeOHble 3a/laHusl HE OILIEHEHbl MAaKCHUMAaJIbHbIM 4YHCIOM OaijioB, B
OCHOBHOM C(hOpMHUPOBaJ MPAKTUYECKHE HABBIKH.

[ToporoBerit
YPOBEHb «3»
(ymoBneTBOpHUTE
JIHO)

OIICHKY «YJIOBJICTBOPUTEILHO» 3aCly’)KHBAeT CTYJCHT, YaCTUYHO C
mpoOejlaMi  OCBOMBINMK  3HAaHUS, YMEHUS, KOMIICTCHIIUH |
TEOPETUYECKHI MaTepual, MHOTrHe y4eOHble 3amaHus 00 He
BBIITOJHWII, JHOO OHM OLEHEHBI 4YHCJIOM 0amioB OJHM3KUM K
MHUHHAMAJIbHOMY, HEKOTOPBIC MPAKTUYCCKHE HABBIKA HE CHOPMUPOBAHEI.

MuHUMaTbHBIN
YPOBEHB «2»
(HEYTOBIIETBOPH
TEJILHO)

OLICHKY «HEYJOBJIETBOPUTEIBHO» 3aCIIyKUBAET CTYJICHT, HE OCBOUBILUN
3HAHMSI, YMEHHUS, KOMIIETEHIIMN U TEOPETUYECKUI MaTepuas, yueOHbIe
3a/laHUs HE BBIMIOJIHUJI, MPAKTUYECKHE HABBIKK HE CHOPMUPOBAHBI.

4.2 MeToanueckue MaTepuaJbl, onpee/siioniie Npoueaypbl OLeHUBAHUS 3HAHMI,

YMeHHiHl, HABBIKOB

U (WIM) ONbITAa /AeSTeJIbHOCTH, XaPaKTePU3YIOIIHX 3Tambl

¢dopmMupoBaHus KOMIIETEHIHH

Kpurtepum onneHnBaHus pe3yJIbTaTOB 00yUYCHUS

OneHka

KpI/ITepI/II/I OLICHUBAHMUA I10 DK3aMCHY

Bricokuii
YPOBEHb «5»
(oTIM4HO)

OLICHKY «OTJIMYHOY» 3aCITY>KUBAET CTYJCHT, OCBOMBIINI 3HAHUS, YMEHHUS,
KOMIIETSHIINH 1 TEOPETUUECKUI MaTepuai 6e3 MpoOesioB; BHITOIHUBIINI
BCE 3a/laHus, IMPEAyCMOTPEHHbIE YYeOHBIM IUIAHOM Ha BBICOKOM
Ka4yeCTBEHHOM YPOBHE;, MPAKTHUYECKHE HABBIKM MPO(ecCHOHATLHOTO
IPUMEHEHUS OCBOCHHBIX 3HaHUN C(HOPMUPOBAHBI.

Cpenuuit
YPOBEHB «4»
(xoporio)

OLIEHKY «XOpOILIO» 3aciIy’UBAaeT CTYAEHT, MPAKTUYECKU IMOJTHOCTHIO
OCBOMBILMI 3HAHMSI, YMEHUS, KOMIIETEHIIUM U TEOPETUUYECKUI MaTepHal,
yueOHble 3a/laHisi HE OLIEHEHbl MAaKCHMaJlbHBIM YHUCIOM O0aJuioB, B
OCHOBHOM Cc(hOpMHUPOBaJ MPAKTUYECKHE HABBIKH.

[Toporossrit
YPOBEHB «3»
(ynoBierBopute
JIBHO)

OLCHKY «YHOOBJICTBOPUTCIIbBHO» 3aClIy’KUBACT CTYACHT, YaCTHUYHO C
Hp06eHaMI/I OCBOHBIIIHIM 3HaHH, YMCHUA, KOMIICTCHIIN U n
TeOpeTI/I‘{eCKI/Iﬁ Marepuaji, MHOIue yqe6HHe 3aJaHusd aubo He
BBIIIOJIHUII, 100 OHH OOCHCHBI YHCIIOM O0alioB  OINM3KHM K
MUHUMAJIBHOMY, HCKOTOPBIC NTPAKTUYICCKNUEC HABBIKU HEC C(bOpMI/IpOBaHLI.




MuHUMaNBHBI | OIICHKY «HEY/IOBJICTBOPUTEIHLHOY» 3aCTyKHBACT CTY/ICHT, HE OCBOUBIINN
YPOBEHB «2% 3HAHMSI, YMEHUsS, KOMIICTEHIINN U TEOPETUYCCKUI MaTepuas, ydeOHbIe
(HEeyIOBJIETBOPHU | 3a/aHUs HE BBIOJIHWI, TPAKTHUYECKUE HABBIKM HE CPOPMHUPOBAHBI.
TEJIbHO)

Kpurepun onenuBanus 1o 3adery:
«3a4TEHO»: CTYJIEHT BIAJCET TEOPETHYECKMMHU 3HAHMAMHU IO JIAHHOMY pasleily, JOIyCKaeT
HE3HAYUTENIbHBIC OMIMOKH, CIPABISETCA C MaTepHajoM Oe3 BHAMMBIX 3aTPYIHEHUH; CTYJICHT
yMeeT IPaBUIbHO OOBSICHATH MaTepUall, MOJKPEIISs €ro IpUMEpaMHU, U, IPUMEHSS 10Ty YEHHBIE
3HAHUS IPU PELICHUN IPAKTUYECKUX 3a1a4.

«HE 3a4TEHO»: MaTepuajl HE YCBOECH WJIHM YCBOEH YaCTHYHO, CTYACHT 3aTPyAHSETCS IPUBECTH
MIPUMEpPHI, peliaeT 3aJadyd ¢ BUAMMBIMU 3aTPYJHEHUSMH; JTOBOJBHO OTrPAaHMYEHHBIM 00beM
3HaHUH TEOPETUYECKOTO MaTepuraa.

OrneHOYHBIE CpEACTBA Ui HMHBAJIHIOB W JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3II0POBBSI BEIOUPAIOTCS C YIETOM WX WHAWBHIYATBHBIX TICUXO()U3NIECKUX OCOOCHHOCTEH.

— MPpU HEOOXOJMMOCTH HHBAITUAM | JIUIIAM C OTPAHUICHHBIMU BO3MOKHOCTSIMH 3JI0POBbS
MPEOCTABIISIETCS IOTIOJIHUTENILHOE BPEMS IS TIOATOTOBKM OTBETA HA dK3aMEHE;

— MIPH TIPOBENICHUH TPOIIEAYPHI OIICHUBAHUS PE3yIhTATOB OOYUYECHUSI HHBAIHUIOB H JIHIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbBSI TIPETyCMAaTPUBACTCS MUCIIONB30BAaHIE TEXHUIECKUX
CPEICTB, HCOOXOUMBIX UM B CBSI3H C X HHIUBUAYATBHBIMA OCOOCHHOCTSIMU;

— TIpA HEOOXOIUMOCTH ISl 00YUArOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOYKHOCTSIMH 370POBBS
W WHBAIMIOB TMpOIEIypa OLUEHUBAHUS pPE3YyJbTaTOB OOYYEHHUS TIO JUCIUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Iponienypa orneHuBaHUs Pe3yibTaTOB OOyUYCHHs] WHBAIMIOB W JIUI] C OTPAHUYCHHBIMHU
BO3MO>KHOCTSIMH 3JI0POBBSI 110 TUCIMIDIMHE TPEAyCMaTpUBAET NMPEAOCTaBlIeHHEe HH(OPMAITUH B
dbopmax, aTanTUPOBAHHBIX K OTPAHHYCHHUSM MX 3JI0POBbSI U BOCHIPUSATHS WH(OPMAIIHN:

J1J1s1 TUT] ¢ HApyIICHUSIME 3PCHHSL:

— B ITIeYaTHOU (popMe yBETUICHHBIM HIPUPTOM,

— B )OpMeE DIIEKTPOHHOTO JJOKYMEHTA.

J11st A1 C HApYIICHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B pOpMeE DIIEKTPOHHOT'O JIOKYMEHTA.

J1J1s1 T ¢ HapYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO amiapara:

— B [IeYaTHOM opme,

— B pOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBI TIEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
00yJaromuxcs.

5. IlepeyeHb OCHOBHOWI M [ONMOJHUTEJbHOH Y4eOHOH JHUTEpPaATypHhl,

HEe00XO0UMOIi 17151 OCBOEHM S AN CIUIIMHBI (MOIYJIs1)

5.1 OcHoBHast JIMTepaTypa:

1. ®ununmnos, Anekceir Penoposud. Beeaenue B Teopuio nuddepeHnnanbHbix / A. .
Owunumnmos. — U3n. 5-e - Mocksa : URSS : [JIEHAH/I], 2022. - 248 c. - (Knaccuueckuii yueOHHUK
MI'V). — ISBN 978-5-9519-2865-8.

2. ®umunnos, Anekceir @Penopouu. COOpHUK 3amau 1o U epeHIHATBHBIM
ypaBHeHUsIM : [6onee 1400 3amgau ¢ otBetamu] / A. @. Gununmnos. - M3a. 9-e. - Mocksa : URSS,
2022. - 240 c. - (Knaccuueckuit yueonuk MI'Y). - ISBN 978-5-9519-2872-6.

3. COopHuK 33124 110 AuddepeHInaIbHbIM YPaBHEHUSIM U BapUALMOHHOMY HCUUCICHHIO
: yuebHoe nocobue / B. K. Pomanko, H. X. Araxanos, B. B. Bnacos, JI. 1. KoBanenko. - 6-¢ u3n.



- Mockga : Jlaboparopus 3nanwmii, 2020. - 222 c. - URL: https://e.lanbook.com/book/135528. -
ISBN 978-5-00101-799-8.

JJist OCBOEHUS TUCIUILTAHBI MHBAIMIAMH U JIUIIAMH C OTPAHUYEHHBIMUA BO3MOXXHOCTSMU
3I0POBbSI MMCIOTCSI M3JaHHSI B AJICKTPOHHOM BHJIE B 3JICKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanvy u «FOpaiimy.

5.2 lono/iHUTeIbHASL JIUTEpaTypa:

1. Xennep, B. K. OOwikHOBeHHbIE auddepeHInanbHble ypaBHEHHS, BapHALMOHHOE
WCYHCIICHUE, OCHOBHI CIIEIUANTBHBIX ()YHKIMI U MHTETPAJIBHBIX YpaBHEHHH : ydeOHOe mocodue /
B. K. Xennep, T. C. benoszeposa, M. B. Xennep. - Cankr-IlerepOypr : JIans, 2022. - 320 c. - URL:
https://e.lanbook.com/book/210038. - ISBN 978-5-8114-2592-1.

2. JHevupoBuy, b.II. UYwucnenneie wmetompl aHanmm3a. [Ipubnmxenne QyHKIWH,
muddepeHnranbHble 1 UHTErpasibHble ypaBHeHUs : yueOHoe nocobue / b.I1. [lemunosuu, 1.A.
Mapon, 2.3. lllyBanosa. - 5-e¢ u3zm., crep. - Cankr-Iletepoypr : Jlans, 2021. - 400 c. - URL:
https://e.lanbook.com/book/167810. - ISBN 978-5-8114-0799-6.

5.3. llepuoguyeckue U3IaAHUS:
1. ba3e!r magaeix kommaduu «ct Beroy http://dlib.eastview.com
2. Onexrponnas 6ubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnuTepHeT-pecypchl, B TOM YHCJI€ COBpeMeHHbIe MPogeccHoHAIbHbIE 0a3bl
JAHHBIX U HH(POPMALMOHHbIE CNIPABOYHbIE CHCTEMBI
Onexmponno-oubauomeynwvie cucmemol (3b6C):
9BC «HOPAWT» https://urait.ru/
3BC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BbC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpogheccuonanvhvie 6azvl OanHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypwuans! uzgarennscrea Wiley https://onlinelibrary.wiley.com/
4.
5.

agkrwpnE

Hayunas snektponnas 6ubmmoreka (HObB) http://www.elibrary.ru/
[TosHOTEKCTOBBIE apXUBBI BEIyIIMX 3alaIHbIX HayYHBIX *KypHalIOB Ha Poccuiickoit
matdopme HayuHbiX )KypHaToB HOMKOH http://archive.neicon.ru
6. HamuonanpHass 2JeKTpoHHas  OMOMMOTEKAa  (IOCTYNM K DJICKTPOHHOM  OMOIMOTEKE
nuccepTanuii Poccuiickoit rocynapersennoit oubmorexu (PI'b) https://rusneb.ru/
7.  Ilpesunentckas oubnamoreka uM. b.H. Enbriuna https://www.prlib.ru/
8.  basa manneix CSD KemOpumkckoro miearpa kpucramtorpadpuyeckux ganasix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
10.  Springer Journals Archive: https://link.springer.com/
11.  Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials: http://materials.springer.com/
14. Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlexropuym TB" http://www.lektorium.tv/
17. VYuusepcurerckas nuadopmarontas cuctema POCCHUS http://uisrussia.msu.ru

HHd)OpMaquHHble CnpaeoyvHble cCucmembl


http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
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1. Koncynbrant [lnroc - cipaBoyHast mpaBoBasi cuctema (IOCTYII 110 JIOKAJIbHOW CETH C
KOMIIBIOTEPOB OMOIHOTEKH)

Pecypcvl c60600H020 docmyna

1. KuGepJlenunka http://cyberleninka.ru/;

2. AmMepuKaHCKas MaTeHTHas 06a3a JaHHbBIX http://www.uspto.gov/patft/

3. MuHucTepcTBO HAayKU U BhIcIIero oopazoBanusi Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

4. ®enepanbublii moptain "Poccuiickoe obpazoBanue" http://www.edu.ru/;

5. Mudopmanmonnas cucrema "EnuHoe 0kHO J0CTyIa K 00pa3oBaTebHBIM pecypcam”
http://window.edu.ru/;

6. Ennnas komnekuus uudpoBbIx 00pa3oBaTelbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocyrapcTBEHHOTO HHCTUTYTA pycckoro si3bika uMeHu A.C. ITymknna
"OOGpa3oBanue Ha pycckoM'" https://pushkininstitute.ru/;

8. CmpaBouHo-uH(pOpMaLMOHHBIN MTopTan "Pycckuil a3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTH4YeCKUX TOJIKOBBIX CIIOBapeil http://www.glossary.ru/;

10. CrnoBapu ¥ SHIMKJIONEIUH http://dic.academic.ru/;

11. Ob6pazoBatenbHbIi TopTan "Yueba" http://www.ucheba.com/;

12. 3akonompoekt "O06 obpa3zoBanuu B Poccuiickoit @enepannn". Bonpock! 1 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie snekmpoHHble 00pazosamenvhble U unpopmayuonusie pecypceovt Kyol'y

1. DOnexrponnslii kaTasior Hayunoit oubamnorexu KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnextpoHHas 6mbIMoTeKa TPya0B yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAyIBHOTO JMHAMUYECKOTO 00yUYeHUs http://moodle.kubsu.ru

4. baza y4eOHBIX TUIAHOB, y9€OHO-METOIMYECKUX KOMILUICKCOB, IyOIMKAIMK U KOH(epeHIIHniA

http://infoneeds.kubsu.ru/

5. bubnuortexa nHPOPMAIIMOHHBIX PECYpPCOB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOrUH http://mschool.kubsu.ru;

6. DOunekTpoHHBIN apxuB 1oKyMeHTOB KyOI'Y _http://docspace.kubsu.ru/

7. DIeKTpoHHbIE 00pazoBaTeIbHbBIE pecypchl Kadeapbl UHPOPMAIIMOHHBIX CUCTEM U TEXHOJIOTH
B oOpasoBanun KyOI'Y wu mnHayuno-meroamueckoro sxypHana "IIIKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/

6. Meroauyeckne yKazaHusl [Js1  O0Y4YAIOIUMXCA MO OCBOEHHUIO

AUCHMIIMHBI (MOIYJIS)

IIo KypCy HnpeayCMOTpEHO IPOBCACHUC JICKIIMOHHBIX SaHHTI/Iﬁ, Ha KOTOpPBIX HacCTCiA
OCHOBHOH TeOpeTI/I‘IeCKI/Iﬁ MaTcpHral, J'Ia60paTOpHBIX SaHHTHﬁ, MO3BOJIAIOIKUX CTYACHTaM B
OJTHOU MCPC O3HAKOMHUTBLCA C IIOHATUCM ,Z[I/I(b(bepeHL[I/IaJ'ILHLIX ypaBHeHI/Iﬁ U OCBOUTHCI B
PCUICHUU IPAKTUYCCKUX 3a/1ay.

BaxueitimmmiMm  sTamnom KypCa HABJACTCA CaMOCTOATCIIbHAA pa60Ta 10 AUCHUIIIINHE
«uddepennnanbHbie ypaBHEHUS.

Lenbto camocTosTeNbHON pabOTHI OakanaBpa ABIsSEeTCs YrilyOaeHrne 3HaHUH, OTyYeHHBIX
B PE3YJIbTATC ayIUTOPHBIX 3aHATHIHA. BBIpa6aTLIBaIOTC$I HaBBIKH CaMOCTOSITEILHOM pa6OTBI.
3aerHJ'I$[IOTC$[ OIIBIT U 3HAHUS, IOJITYUYCHHBIC BO BPEMsL J'Ia60paTOpHLIX 3aHATUN.

CaMOCTOHTeHLHaH pa60Ta CTYACHTOB B XO0A€ HW3Y4YCHHUA MOUCHUILIMHBI COCTOUT B
BBIITOJITHCHUH HHAUBUAYAJIBbHBIX SaHaHHﬁ, 3aaBacMbIX mpenoaaBaTeyicMm, BCAYyIIUM
J'Ia60paTOpHLIe 3aHATUS, ITIOATOTOBKU TCOPETUYCCKOT'O MaTCpHraia K Ha60paTOpHBIM 3aHATUAM, Ha
OCHOBE KOHCIIEKTOB JIEKIMH M Y4eOHOH JUTEepaTyphl, COIJACHO KaJeHJApHOMY IUIaHY U


http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

IIOATOTOBKHM TEOPETUYECKOT0 MaTepuayia K TECTOBOMY OIIPOCY, 3a4e€Ty MU JK3aMEHY, COIVIACHO
BOIIPOCAM K JK3aMEHY.

VYkazanus no ohoOpMIICHHUIO PadoT:

- pabora Ha J1a0OPATOPHBIX 3AHATHSAX M KOHCIIEKTHI JIGKIUHA MOTYT BBIMOJIHATHCS HA
OTIENBHBIX JTUCTAX J100 HENOCPEACTBEHHO B paboyeil TeTpaau;

- oopmIIeHHE WHAMBHTYaTbHBIX 33JaHUH JKEIaTeIbHO Ha OTACIBHBIX JIUCTaX.

[IpoBepka WHAMBHAyAJIbHBIX 3aJaHUl O TeMaM, pa300paHHBIM Ha JabOpPaTOPHBIX
3aHATHUAX, OCYIIECTBIISICTCS Yepe3 HeACTIO Ha TEKYIIeM JJab0paTOPHOM 3aHSATHH, JINOO B TCUCHHE
HEJIENN M0CIIE ITOr0 3aHATUS Ha KOHCYJIbTalUH.

Jns pa3bsCHEHUS HEMOHATHBIX BOIPOCOB JIEKTOPOM M ACCHUCTEHTOM €KEHENEIBbHO
IIPOBOJATCS] KOHCYJIBTALIMK, O BPEMEHU KOTOPBIX I'PYIIIBI M3BEILAIOTCS 3apaHee.

B ocBoeHMM AMCHUIUIMHBI UHBATMAAMM U JIMIAMH C OFPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl OOJBIIOE 3HAYEHHE HMEET WHIMBHIyajbHass yuyeOHas paOoTa (KOHCYJbTal[UH) —
JONOJHUTEIBHOE Pa3bsICHEHUE YUeOHOr0 MaTepHana.

WunuBuayanbHble  KOHCYJbTAllMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DPAaKTOpOM,
CIOCOOCTBYIOLIUM MHJMBUyaTU3allui OOYUYEHHS U YCTAHOBJIEHHUIO BOCIUTATEIBHOIO KOHTAKTa
MEeXAy IpernojaBaTesieM M OOy4yarolmMMCsl HWHBAIMJIOM WJIH JIMIOM C OrPaHUYEHHBIMU
BO3MOXHOCTSIMU 3/IOPOBBSI.

7. TlepeueHb WHGPOPMAUMOHHBIX TEXHOJOTHI, HMCHOJb3yeMbIX TMPH

OCYyIIECTBJIEHHH 00Pa30BaTEJIbHOI0 MPOIECCa MO JUCHUILINHE (MOTYJII0)
7.1 IlepevyeHb HHPOPMANUOHHO-KOMMYHUKANMOHHBIX T€XHOJIOT U
- Cucrema MOODLE
- [TpoBepka nqomarmHuX 3ajaHui U KOHCYJIbTHpoBaHue mocpeactsom DONUC Kyol'y

7.2 TlepeyeHb JMIIEH3MOHHOTO0 W CBOOOJHO PACIPOCTPAHIEMOr0 MPOrPaMMHOIO

odecreyeHust
He ucnons3yercs

8. MaTepua/ibHO-TEXHUYECKOe ofecneyeHue Mo JUCHUIINHE (MOIYJTI0)

No Btz paGot HaumenoBanue y4eOHOM ay IMTOPHH, €€ OCHAIIICHHOCTD
000pyIOBaHUEM M TEXHHUYCCKHUMH CPEJICTBAMH O0yUYCHUS
1. JleKImoHHEbIE 3aHATHS Aynuropus, YKOMILJICKTOBaHHAS CHCIMATM3UPOBAHHOM
MeOEeITbI0 U TEXHHYECKUMU CPEJICTBAMHU O0yUYCHUS
2. JlaGopaTopHble 3aHATHS | AyJIUTOPHUS, YKOMILJICKTOBaHHAS CHCIMATM3UPOBAHHOM
MeOenbl0 M TEXHHYECKHUMH  CpEACTBAMHU  OOy4YCHHUS,
KOMIIBIOTEPAMH, TPOSKTOPOM, IIPOrPaMMHBIM 00eCIICUeHUEM
3. [IpakTuyeckue 3aHATUS | AyITUTOpHS, YKOMIUICKTOBaHHAsI CICIMATM3UPOBAHHOM
MeOeJIbI0 U TEXHHYECKUMHU CPEJICTBAMHU O0YUYCHUS
4, I'pymnmoBsie AymaTopus, YKOMIUIEKTOBaHHAsI CICIMATM3UPOBAHHOM
(MHIMBHTyalIbHBIC) MeOENnpl0 M TeXHHYECKUMH  CpeACTBaMu  OOydeHus,
KOHCYIbTaIlUN KOMIBIOTEPAMH, TPOTPAMMHBIM O0eCTIeYeHUEM
5. Texymuii ~ KOHTpOIb, | AynuTopus, YKOMILJIEKTOBaHHAs CHeIMaT3UPOBAHHOM
MIPOMEXYTOYHAS MeOeNnpl0 M TeXHHYECKUMH  CpeACTBaMU  OOydeHus,
aTTeCcTalus KOMIBIOTEPAMH, TPOTPAMMHBIM 00eCTIeUeHUEM
6. CaMocrosTenbHas Kabuner st caMocTOSTENbHONW paboOThI, OCHAIICHHBIN
pabota KOMIBIOTEPHONH TEXHHKOW C BO3MOXKHOCTHIO TOJKITIOYEHHUS K
cetn «MHTEepHET», TpPOrpaMMO HKPAHHOTO YBEIHYEHHUS U




00ECTIEYeHHBIH JOCTYIIOM B 3JEKTPOHHYIO HH(OpMAIIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCHUTETA.

[Ipumeuanue: Konkperusanus ayaquropuil u ux ocHauenue onpeaensercs OIIOIL.




